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INTRODUCTION 
The use of intact male beef cattle for red meat 
production in this country has been very limited. The 
castration of male beef cattle has been for many years the 
accepted method of production. This method was established 
with the idea of producing a beef animal more acceptable to 
farm and feedlot management systems and providing a carcass 
that more nearly met the demands of the consumer. Since the 
1950sr a number of research projects have been undertaken to 
evaluate the performance, carcass characteristics and eating 
qualities of intact males versus castrates. The majority of 
data collected from this experimentation would indicate that 
bulls grow more rapidly than steers. The data would also 
suggest that the intact male beef cattle utilize feed more 
efficiently and produce a higher yielding carcass that 
contains less fat and more red meat than castrates. 
The intact male, though more production efficient, has 
not been utilized to any large degree in the feedlot. The 
more aggressive behavior of bulls has contributed to producer 
reluctance to feed bulls. The beef produced from the bull has 
also met with resistance from the packer, partly because of 
the difference in economic value that is usually observed 
between carcasses from bulls and steers. The difference in 
price can be attributed to the lower USDA quality grades 
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usually assessed to bull carcasses. The packer is also 
concerned that the meat cuts from bull carcasses have lower 
consumer acceptance at the retail level because of possible 
differences in color, texture and fat distribution. Cooked 
meat from intact males has in the past been considered as 
tough and sometimes undesirable in flavor, and thus these 
factors have also contributed to lower consumer demand and 
packer resistance. 
The trend today is toward a leaner cut of meat. The use 
of the intact male beef animal is an obvious method to produce 
such a product. With data from recent research indicating 
that young bull beef has acceptable tenderness and flavor 
ratings, the beef producer could probably not find a better 
time to explore the possibility of .raising young bulls for red 
meat production. 
There have been quite a number of experiments in which 
the performance, carcass characteristics and consumer 
acceptance of bulls versus steers have been compared. 
However, there have been few studies that have explored the 
actual economic returns between bulls and steers under our 
present day marketing channels. The primary objectives of the 
study, from which these data for this dissertation were 
obtained, were to determine the affects of two diets and sex 
on the feedlot performance, carcass composition, sensory 
evaluation and economic costs and returns of cattle. The 
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research findings contained in this dissertation will center 
primarily upon the economic aspects observed in this 
experiment. 
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LITERATURE REVIEW 
Feedlot Performance 
There have been a large number of experiments performed 
over the past 30 years to determine the difference between 
bulls and steers when fed under feedlot conditions. 
Klosterman et al. (1954) were the first to evaluate bulls 
verses steers in the feedlot. They became interested after 
reviewing data reported from an Arizona Agricultural 
Experiment Station study (1946-1947) showing that fed bulls 
made more rapid and economical gains than steers. Klosterman 
et al. (1954) conducted two experiments to compare the rate 
and economy of gain in the feedlot. Hereford calves castrated 
at one month or at seven months of age were tested against 
those fed and slaughtered as bulls. The experimenters 
concluded that bulls gained significantly faster than steers 
and required less feed per unit of gain. To verify these 
data, Klosterman et al. (1955) conducted another bull verses 
steer study using Hereford cattle and found results comparable 
to the first experiment. Marlowe and Gaines (1958), Brown et 
al. (1962), Turton (1962), Cahill (1964), Field et al. (1964), 
Prescott and Lamming (1964), Wipf et al. (1964), Brannang 
(1969), Hedrick et al. (1969) and Glimp et al. (1971) who 
conducted similar experiments all agree that bulls gain faster 
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than steers and convert feed to lean more efficiently in a 
feedlot situation. 
In a slightly different approach. Bailey et al. (1956a) 
looked at the growth rate before weaning as well as in the 
feedlot. They found that Hereford bull and steer calves 
castrated a short time after birth were similar in preweaning 
growth rate. Bulls however did grow more rapidly in the 
feedlot than the steers and were more efficient in feed 
conversion. 
Another unique experiment was conducted by Warwick et al. 
(1970). They realized that the U.S. used the steer as its 
preferred feedlot animal. A question that they wanted to 
investigate was how similar the performance would be of 
closely related bulls and steers. What they really wanted to 
know was if the relative performance of an animal fed out as a 
bull is indicative of his relative performance had he been a 
steer. To accomplish this, they acquired six month old 
monozygotic male bovine twins. They left one of each twin 
pair intact and castrated the other. The calves were started 
on feed and fed to a slaughter weight of about 928 lb. The 
intact males had a much better average daily gain and 
efficiency of gain. These researchers concluded from these 
data that a bull's performance is mimicked by his twin steer 
brother but to a lesser degree. 
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In the early 1970s, a review by Field (1971) looked at 
past experimentation on the effect of castration on 
performance of beef cattle. The references he reviewed showed 
an advantage for bulls over steers in average daily gain and 
in feed consumed per kilogram of gain. The average of the 
studies he listed gave bulls approximately a 17% advantage 
over steers in average daily gain. Thirteen references listed 
by Hedrick (1968) and 34 references reviewed by Brannang 
(1966) gave bulls an advantage over steers in average daily 
gain of 14 and 15%, respectively. Field (1971) in his review 
found that bulls were about 13% more efficient in converting 
feed to live weight gain than steers. 
Bidart et al. (1970) found an even greater difference 
between bulls and steers when the amount of feed consumed was 
expressed in gain of edible product. In their experiment, 
they used 218 Angus male calves weaned at 200 days of age. A 
random half of the calves was castrated and all were fed a 
pelleted shelled corn and alfalfa meal ration. They were fed 
until approximately 13 to 15 months of age and then 
slaughtered. The right side of each carcass was then 
processed into cuts with the cuts boned and the surface and 
intermuscular fats trimmed to about 1.2 cm on all cuts. The 
sum of the boned and trimmed cuts, including those going into 
ground beef, constituted the total edible product. Bulls were 
found to consume 6.0 Meal of digestable energy per kilogram of 
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edible product compared with 12.8 Meal of digestable energy 
consumed per kilogram of edible product for the steers. 
The detrimental effects of castration are more strongly 
expressed on the performance characteristics of growth rate 
and feed efficiency as the plane of nutrition increases from a 
low to a high level (Corbie, 1968; Price and Yeates, 1969). 
Price and Yeates (1969) found that in the early development of 
bulls and steers of the same age, bulls had an average daily 
gain of no more than 5% better than steers. However, with 
increased secretion of androgen as bulls matured, the 
performance of bulls became significantly superior to that of 
steers. 
Arthaud et al. (1977) investigated the effect that age 
had on the performance differences between bulls and steers. 
They tested 256 Angus male calves which were started on feed 
at weaning and fed to 12, 15, 18 or 24 months of age. Rations 
were formulated to provide energy levels expected to produce 
USDA Choice steers for each slaughter age. These 
investigators found that at all ages bulls gained faster than 
steers. They also reported that bulls made these gains on 
less feed per unit of gain. 
The results of the reviewed material up to this point 
would suggest that bulls have the advantage over their steer 
counterparts in feed efficiency and average daily gain. 
However, there is a small amount of published research that 
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would contradict these findings. Field et al. (1966) used 
Hereford, Angus and Shorthorn male beef cattle and their 
crosses processed into beef at 300 to 699 days of age. Intact 
males and steers were found within each breed type. Similar 
rations were fed to the bulls and steers, though bulls were 
fed more concentrate to produce carcasses with similar 
marbling to the steers. Intact feeder cattle were found to 
have the highest rates of gain, but they also were found to 
consume more feed per kilogram of gain. Ray et al. (1971) 
experimented with 32 three month old calves allotted to four 
different treatments; short scrotum, castrated, bulls and 
heifers. The cattle were finished on a high concentrate 
ration. Short scrotum bulls and castrates made faster gains 
than the intact bulls and heifers. 
Wilson et al. (1974), in an experiment similar to Ray et 
al. (1971) , found different results. Using Holstein calves at 
an average age of 63 days, they were assigned to one of three 
treatments: intact bulls, short scrotum and castrated. All 
the groups were fed the same diet made up of mostly corn 
grain. The three groups of cattle were slaughtered at the 
same average age of 402 days. Mean growth rates of the steers 
and short scrotum calves were similar to 190 days of age, but 
significantly less than that for bulls. From 190 to 402 days 
of age, there were significant differences between each of the 
9 
treatment gains with bulls being superior followed by short 
scrotum calves and then steers. 
Some other research indicates that if cattle are reared 
on a pasture situation, steers may have a better average daily 
gain than bulls (Homb, 1958; Tylecek, 1958). 
Martin et al. (1978) looked at the affect of protein 
level on the gains made by bulls. One hundred and forty-one 
weanling Angus bulls were fed a corn and corn silage finishing 
diet in which three continuous levels (11.1, 13.3 and 15.5%) 
of dietary protein were compared. Bulls fed the two higher 
levels of protein gained significantly more rapidly the first 
eight weeks of the 168 day trial. In the last 84 days, bulls 
fed the low level appeared to compensate so that the overall 
gains did not differ significantly. Dry matter conversion to • 
gain was not influenced by the level of protein in the diet. 
They concluded that continuous levels of protein higher than 
11% can not be justified for beef bulls, unless an early 
period weight gain is advantageous to a particular producers 
management system. 
In a follow up study, Martin et al. (1979) using similar 
cattle and experimental materials tested four different 
protein levels (9.5, 10.5, 11.6 and 12.7%) on weanling Angus 
bull calves. The lowest level of protein produced gains 22% 
below the average of the three higher levels of protein. 
These researchers concluded from the results that the minimum 
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protein level for optimum growth of these young bulls under 
400 kg body weight was greater than 10%. 
Some of the most important characteristics of the bull 
include redistribution of body fat and increased body 
musculature as compared to the steer. The increase in 
musculature is associated with a positive nitrogen balance 
which has been ascribed to the protein anabolic effects of 
testicular hormones (Galbraith et al., 1978). 
Bulls endogenously secrete the growth promoting hormone 
testosterone. Protein and calcium retention is increased due 
to the presence of this hormone which also lengthens the 
growth period, postponing the laying down of fat until much 
later in the feeding period (Oltjen, 1982; Brethour, 1982). 
The beneficial effect of the testes and their endocrine 
function on production effeciency of beef animals has been 
documented. Gortsema et al. (1974) investigated the effects 
of testosterone on the performance of beef cattle. 
Thirty-nine male crossbred Angus-Hereford calves were divided 
into three groups: steers, bulls and short scrotum bulls. 
They were fed to approximately 450 kg. The normal and short 
scrotum bulls gained significantly more rapidly than the 
steers. The two bull treatment groups also were significantly 
more efficient than the steers at gaining this weight. 
Radioimmunoassay results indicated that plasma levels of 
testosterone in short scrotum bulls were not significantly 
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different from those of normal bulls. Testosterone levels in 
steer plasma were in most cases, less than 20 pg/ml and could 
be considered too low to measure. 
The benefits derived from androgen and estrogen 
replacement therapies remain somewhat undecided. Klosterman 
et al. (1955) put together a study to investigate the 
influence of stilbestrol treatment upon the growing of bull 
calves and to compare the feedlot performance of bulls and 
steers. Two groups of steers and two groups of bulls were 
fed. One lot of each of the bulls and steers was implanted 
with stilbestrol in the neck. The subcutaneous implantation 
of stilbestrol significantly increased the rate of gain, this 
increase being greater in steers than in bulls. 
Wipf et al. (1964) looked at the effect of age and 
diethylstilbestrol (DES) on performance of bulls and steers. 
They used Brahman-Hereford crossbred males, half left intact 
and half castrated, which were assigned to both a control and 
DES implanted group. Cattle from each treatment group were 
fed for either a 12 or 15 month period. The DES implanted 
bulls and steers fed for both periods had superior gains 
compared to the nonimplanted cattle. The implanted steers 
however showed the greatest response. Similar results were 
reported by Bailey (1966a) who conducted an experinent to 
observe the effects of stilbestrol implants on the performance 
characteristics of bulls and steers. He found that the effect 
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of implantation of stilbestrol in bulls and steers was not the 
same. The implantation caused a significant increase in the 
growth rate of steers and a reduction in the amount of fat in 
the carcass. Implanted bulls tended to gain more rapidly and 
were somewhat fatter than the controls, but the effect of 
stilbestrol on the characteristics of the bulls was less 
pronounced than with the steers. 
Laflamme and Burgess (1973) reported somewhat different 
results than Wipf et al. (1964) and Bailey (1966a). A 
factorial split-plot design was used with 72 crossbred bulls 
and steers (Charolais, Hereford and Shorthorn), three levels 
of energy, six hormone-like implants and two replications. 
The objective of the study was to determine if bulls gained as 
rapidly as steers implanted with 36 or 72 rag of DES. The 
hormone-like implants increased daily gains and feed 
efficiency of the steers by 10%. However, the same implants 
had no effect on bull performance. 
In 1972, data from 46 studies on hormone implanting of 
bulls were examined and summarized by Baker and Arthaud 
(1972). They observed that during the preceding two decades, 
research had been stimulated by the possibility that hormonal 
treatment of young bulls would increase protein production and 
improve feed efficiency. Diethylstilbestrol (DES) was the 
substance used in the majority of experiments. Levels of DES 
implant varied from 12 to 132 mg per animal. In some 
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studies, animals were reimplanted once or twice during the 
feeding period. Available information on the age of animals, 
breed of animals and types of rations used in these studies 
were examined, but there was no evidence of trends in the data 
due to these factors. Reviewing the data involving the DES 
implants revealed that responses, if they occurred, were 
highly variable. Increase in average daily gain occurred more 
often when the level of implant was 48 mg or more. There were 
no significant trends evident in the studies where DES was 
administered orally. 
The use of hormone or hormone like agents has more 
recently been investigated. The implantation of the anabolic 
agent zeranol [6-(6,10-dyhydroxyundecy1)-B-resoreyelie 
acid-d-lactone] has been investigated by a number of people. 
Questions remain about the use of anabolic agents in feedlot 
bulls to enhance gain and curb behavior problems. The 
previously mentioned Baker and Arthaud (1972) review did not 
find a consistent response of performance to anabolic agents. 
Cooper and Kirk (1982) reported increased gain in Priesain 
bulls implanted with zeranol at 40, 140 and 240 days of age. 
They also reported a reduction in testicular diameter of 
implanted bulls as compared to nonimplants. 
Greathouse et al. (1983) reported that when small frame 
Angus bulls were implanted with zeranol starting at birth, 
they out gained control bulls from birth to slaughter. More 
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evidence showing a positive effect of zeranol on performance 
of bulls was produced by Gregory and Ford (1983). They used 
280 young bulls representing five breed groups with an average 
age of about 12 months when put on test. They were allotted 
to five treatments: emasculator castration at day 0 of the 
feedlot trial, surgical castration at day 0 of the feedlot 
trial, intact, intact and implanted with zeranol at day 0 and 
day 70 of the feedlot trial and intact and implanted with 
zeranol at day 0 of the feedlot trial. All cattle were 
slaughter after 141 days in the feedlot. Intact males not 
implanted had a total gain 38.6% greater (P<.05) than 
castrated males. Intact males from the zeranol implant 
treatments did not differ in total gain from each other but 
averaged 11.1% more during the feedlot period than the 
nonimplanted bulls. Castrated males required 40.4% more 
metabolizable energy (ME) and more dry matter per kilogram 
gain than the nonimplanted intact males, however the zeranol 
implanted intact males did not require less ME or dry matter 
per kilogram gain than the nonimplanted intact males. 
Time of castration in relation to performance has been 
investigated. Glimp et al. (1971) and Landon et al. (1978) 
found that steers castrated at weaning gained faster than 
those castrated at birth. Carrol et al. (1963) and Champagne 
et al. (1969) found no difference. The post castration growth 
of late castrated bovine males has been researched. Ford and 
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Gregory (1983) explored the effects of surgical castration at 
13 months of age and zeranol implanted in either the ear or 
scrotum in 231 beef males from seven different breed groups. 
A 103 day feeding period was used. Intact males gained 24% 
faster and consumed 22% less feed per unit gain than males 
castrated at 13 months. Zeranol implants did not have an 
effect on average daily gain or feed efficiency. Results from 
this study indicate that intact males continue to exhibit 
superiority over castrate males for the economically important 
traits of rate of gain and feed efficiency when castration is 
delayed until 13 months of age. 
Vanderwert et al. (1985a) looked at the effects of 
zeranol dosage level on performance of intact and late 
castrated Angus male cattle. The effects of 0, 36 and 72 mg 
zeranol implants were evaluated. Intact males implanted with 
zeranol grew more rapidly than nonimplanted intact males 
during the first 112 days of the trial, but there was no 
advantage to the higher dosage level. From day 112 to 
slaughter, bulls outgained late castrates and produced heavier 
carcasses. Over the entire test implanted bulls tended to out 
perform nonimplanted bulls. 
Results of other published research do not find such 
positive effects of zeranol implantation. Vandewert et al. 
(1985b) placed 29 Angus and Limousin weanling bull calves on 
test. Bulls from each breed group were approximately the same 
16 
weight (239 kg) and age {242 to 269 days). The cattle were 
equally allotted to one of four treatments: intact males 
implanted and not implanted with zeranol and steers implanted 
and not implanted with zeranol. The cattle were slaughtered 
as they reached a .76 cm back fat thickness. Control bulls 
out gained control steers over the entire test and did not 
require significantly more time to reach the fat end point. 
The implanted steers gained 10% faster than the nonimplanted 
steers, but the performance of the implanted and nonimplanted 
bulls was identical. The lack of response in the bulls is 
contrary to the results of a previous study by these same 
workers. These results may indicate that an earlier implant 
may be necessary to increase rate of gain in bulls. 
An experiment by Unruh et al. (1986) produced similar 
results. Seventy-two fall born S immental bull calves were 
assigned to a zeranol implant or control group. They were fed 
out on an 83% concentrate diet and slaughtered at 12, 14, 16 
and 18 months of age. Overall, implanted and control bulls 
had similar average daily gains. The feed efficiencies of the 
two treatment groups were similar from the start of the 
feeding period to slaughter. They concluded that implanting 
young bulls with zeranol from birth to slaughter had minimal 
effects on feedlot performance. 
A production problem associated with raising bulls in the 
feedlot is that of their aggressive manner and subsequent 
17 
destruction of fences, feeders, etc. Some feeders have 
reduced this problem by backgrounding calves together or 
yearlings together after purchase on pasture before placing 
them in the feedlot. 
The behavioral patterns of bulls in the feedlot have been 
researched. Gonyou and Stricklin (1984) reported on the 
activities of bulls when placed into a feedlot situation. 
Three hundred bulls were placed into 12 pens with the age of 
the bulls ranging from 155 to 245 days. The bulls were 
started in October and fed twice daily at 9:00 a.m. and 4:00 
p.m. at near ad libitum levels. The bulls were fed out to an 
average weight of 505 kg. The average proportion of bulls 
eating, drinking, standing and lying times were 9.8, 1.9, 27.4 
and 60%, respectively* The consistent patterns of eating, 
drinking and standing were similar to those reported in 
previous feedlot studies (Putnam and Davis, 1963; Hoffman and 
Self, 1973). The 145 minutes of time spent eating over a 24 
hour period was similar to that reported by Chase et al. 
(1976) and Gonyou and Stricklin (1981) for feedlot cattle. 
Gonyou and Stricklin (1984) suggested that the major periods 
of eating, drinking and standing were associated with the 
times of sunrise and sunset and shifted with seasonal changes 
of these events. Initiation and termination of the afternoon 
period of eating was greatly affected by changing times of 
sunset and not by daily addition of feed. The grooming 
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activities were not distinctly associated with sunrise or 
sunset. In contrast to a report by Gonyou et al. (1979), the 
bulls in this study tended to decrease their licking and 
scratching as temperature increased. The social interaction 
of mounting and agonistic behavior were closely associated 
with the major periods of activity at sunrise and sunset. 
Christopherson (1973) reported similar results indicating 
a shifting of activity peaks as day length increased. Eating, 
standing, drinking, mounting and agonistic encounters were 
closely associated with sunrise and sunset. In addition, the 
duration or frequency of these behaviors was generally more 
responsive to short term meteorological conditions such as 
wind velocity and precipitation than to season variables such 
as temperature and daylength. Although there was a trend for 
agonistic encounters to decrease during warm weather and 
increased daylength, these results are probably confounded by 
the changing maturity of the bulls. 
It has been suggested through the previously reviewed 
studies that much of the advantage of intact versus castrate 
males for rate of gain, efficiency of gain and composition of 
gain ni ay be expressed by the age of about one year or 
immediately after puberty. Reports have also shown that when 
anabolic agents such as zeranol are implanted into bull calves 
at or near weaning, testicular growth is decreased (Corah, 
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1980) . Thus the effect of zeranol implants and castration at 
about one year of age needs to be reviewed. 
Gregory and Ford (1983) placed 280 near yearling age 
bulls on test in a feedlot to observe the effects of two types 
of castration and two types of zeranol implants on bull 
behavior. Scores of the degree of development of secondary 
sex characteristics were recorded. Different types of 
aggressive male behavior including fighting, riding and 
pushing-shoving were recorded for all treatment groups at 
different hours of the day throughout the experiment. 
Observations of the aggressive male behavior showed males from 
the castrated groups to have essentially no activity, while 
those from the control bull and two implanted bull groups had 
similar levels of activity. The activity in these three 
treatments was limited to a period of about one hour to 30 
minutes before sunset to 30 minutes after sunset. There was a 
progressive decrease in the development of secondary sex 
characteristics through the entire trial period for males from 
both castrate groups and a progressive increase in the 
development of secondary sex characteristics for the three 
intact bull groups. 
The findings of Gregory and Ford (1983), who implanted 
bulls 12 months of age, were not the same as those observed 
when bulls were implanted before weaning. Corah (1980) 
reported that libido was greatly reduced and the incidence of 
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riding was less in intact males implanted with zeranol at 
weaning. Ralston (1978) found a zeranol implant effect that 
reduced the degree of secondary sex characteristics in intact 
males implanted before weaning compared to nonimplanted intact 
males. Greathouse et al. (1983) and McKenzie (1983) have 
indicated that implanting bulls with zeranol from birth to 
slaughter may improve behavioral characteristics compared with 
nonimplanted bulls. 
Unruh et, al. (1986) placed S immental bull calves into 
either a zeranol implant treatment or a nonimplanted control 
group within three days of birth. The implanted group of 
bulls were reimplanted at 84 day intervals until slaughter. 
The bulls were slaughtered at 12,14, 16 and 18 months of age. 
The results indicated that from 12 to 14 months of age 
implanted bulls had fewer encounters of passive butting, 
mounting attempts and facility rubbing. They also had a lower 
activity score than control bulls. Thereafter, implanted and 
control bulls were similar for all observed traits. 
Implanting young bulls (less than 6 months old) with 
zeranol reduced aggressive behavior such as mounting activity 
(Corah et al., 1979), head butts and attempted mounts (Baker 
and Gonyou, 1984). In contrast, aggressive behavorial traits 
were similar for bulls implanted and nonimplanted later in 
life (Gregory and Ford, 1983; Price et al., 1983). 
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Carcass Characteristics 
The major tissues of the bovine carcass (muscle, fat and 
bone) show differential growth during development. Bone 
growth is described as having low growth impetus, while muscle 
tissue shows intermediate growth impetus and fat tissue shows 
high impetus, particularly after the finishing phase begins 
(Berg and Butterfield, 1968). 
Differential growth of tissues influences carcass 
composition and thus carcass merit. The factors influencing 
differential tissue growth should be understood in order that 
carcass composition might better be controlled. Weight at 
slaughter has an important influence on carcass composition. 
In normal processing ranges, as weight increases muscle 
percentage decreases, fat percentage increases and bone 
percentage decreases. Breed or genetic differences in 
relative tissue growth are found in the weight at the onset of 
the fattening phase. Bulls show delayed finishing, compared 
to steers and reach higher muscle to bone ratios in their 
carcasses (Berg and Butterfield, 1968). 
Klosterman et al. (1954) in an Ohio study comparing bulls 
and steers in the feedlot found that bulls were not as well 
finished as the steers at the time of processing into beef. 
The steers had significantly higher dressing percentages and 
lighter hides. Bull carcasses graded significantly lower, had 
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less fat trim and a higher portion of edible meat. Similar 
results were reported by Arthaud et al. (1969) who observed 
bulls and steers of similar genetic and production environment 
background over a three year period. 
At the same age, Arthaud et al. (1969) found that bull 
carcasses weighed 24.5 kg more than steers and yielded 26.8 kg 
more boneless trimmed retail product. When the trait means 
were adjusted to an equal carcass weight, the bull carcasses 
yielded 13.2 kg more total retail product. Steer carcasses 
averaged low Choice grade while the bulls averaged middle to 
high Good. Steers had more marbling, a finer texture and a 
more desirable red color than bulls. A chemical analysis of a 
1 cm thick untrimmed boneless cut at the 12th rib indicated 
bulls had 11% less fat and 11% more protein than comparable 
steer cuts. 
Kay and Houseman (1974) reported that bull carcasses 
contain approximately 8% more muscle and 38% less fat than 
steer carcasses when bulls and steers were slaughtered at the 
same age. Composition of the carcass can vary according to 
the energy level fed. Arthaud (1970) found that when yearling 
bulls and steers were placed into a feedlot trial for 180 
days, percent fat in rib cuts from bulls fed high levels of 
energy was only slightly higher than bulls fed a low energy 
diet. However, the percent fat in the rib cuts of steers fed 
high levels of energy was much higher than for steers fed low 
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energy diets. The lack of difference in percent fat of rib 
cuts between bulls fed the different energy diets may be due 
to the fact that bulls in this study were not allowed to reach 
the same physiological endpoint as the steers. 
It would seem reasonable then, based on the previously 
reviewed material, to expect bulls to have a lower dressing 
percentage than steers because they have less fat, but in a 
review by Field (1971), he found an average dressing percent 
of 59.7 for bulls and 59.6 for steers. Brannang (1966) and 
Hedrick (1968) also reported similar dressing percentages for 
bulls and steers. 
Clemens et al. (1973) wanted to compare the fatty acid 
composition of the adipose tissue of bulls and steers from 
various age groups. One hundred and forty-four Angus calves 
were used to assess this relationship. Animals were further 
grouped so as to compare the effects of different energy 
diets. Five slaughter ages were used; 9, 12, 15, 18 and 24 
months of age. Adipose tissue samples were taken from 
intramuscular and subcutaneous tissues. The data gathered 
indicated that while bulls and steers may differ considerably 
in their growth performance and carcass characteristics, the 
composition of their depot fat is quite similar. Age would 
appear to be the primary contributor toward changes in the 
fatty acid composition of both subcutaneous and intramuscular 
adipose tissue. 
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In a recent study, Eichhorn et al. (1985) found 
conflicting results. They tried to determine the fatty acid 
composition of muscle and adipose tissue from young crossbred 
bulls and steers. The most prominent sex condition effect was 
in percent of total polyunsatuated fatty acids (PUFA). Bull 
tissue contained significantly higher percentages of PUFA than 
those of steers at all sampling sites. This reflected higher 
percentages of linoleic, linolenic and arachidonic acid in 
bull tissues. The researchers determined that the fat to lean 
ratio of muscle tissue is the major factor that determines 
fatty acid composition. 
Nichols et al. (1964), Bailey et al. (1966a) and Wilson 
et al. (1974) reported that steers have more marbling, more 
subcutaneous fat, less longissimus area, more kidney fat and a 
higher USDA quality grade than bulls. Jacobs et al. (1977a) 
conducted work on these same traits. They used Hereford bulls 
and steers from the same herd and nutritional background. 
About half the available steer and bull carcasses were used to 
determine carcass grades, composition and retail yield. Bull 
carcasses had significantly larger rib eye areas, less 
trimmable fat and higher retail yields. Steer carcasses had 
significantly higher quality grades. The left side of each 
carcass was boned out to determine the quantity of the edible 
portion and bulls yielded 16% more edible meat than steers. 
All the soft tissue was ground and mixed for chemical 
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analysis. Boneless bull carcasses contained 58% less crude 
tcit and 23% more crude protein than steers. The remaining 
bull and steer carcasses were selected for use in three 
outlets of a large regional marketing chain. The carcasses 
were fabricated and boxed according to the specifications of 
the retail chain. Bull carcasses yielded 5.5% more boxed beef 
and cutting losses were 17% less than steers. In store retail 
yields showed that bulls were higher in retail yield and worth 
approximately 15% more to the retailer than the steers. 
Landon et al. (1978) compared the carcass traits of beef 
produced from Hereford bulls, crossbred bulls, Hereford steers 
castrated at 205 days and crossbred steers castrated at birth 
and 205 days. Bulls graded lower than steers because of less 
marbling. Steers castrated at birth had the most marbling and 
highest carcass quality grades. Percentages of total retail 
cuts were greater for bulls than for steers and crossbred 
steers castrated at 205 days. 
Berry et al. (1978) conducted an experiment similar to 
that of Jacobs et al. (1977a) except that they used short 
scrotum bulls to determine if this condition could influence 
fat deposition and in turn the carcass characteristics. 
Fifty-one steers and 48 short scrotum bulls of similar genetic 
background and age were evaluated for carcass characteristics 
following a 132 day feedlot period. Short scrotum bulls had 
significantly heavier carcasses, less external fat and lower 
26 
marbling scores. The latter is in direct conflict with Ray et 
al. (1971) and Albaugh et al. (1975) who reported no 
differences in marbling between these same two sex treatments. 
Berry and coworkers (1978) also found larger rib eye 
muscle areas, less kidney and pelvic fat, more desirable USDA 
yield grades and lower USDA quality grades for bulls than for 
steers. Furthermore, studies conducted in retail stores 
indicated a higher percentage of steak and roast cuts from the 
sirloin, rib and blade chuck primais of short scrotum bulls. 
More recently. Grouse et al. (1985) completed a study 
investigating the carcass merit of castrate or intact male 
Angus and Simmental catle fed one of two diets differing in 
energy density. On an age constant basis, intact males and 
castrates possessed 29.1 and 37.9% rib fat, respectively. At 
equal rib fat, intact males were significantly heavier and had 
larger 12th rib longissimus muscle area than castrates. 
Marbling scores for intact males tended to be lower than 
castrates. Their data indicate that intact males are larger 
and more muscular than castrates at a given percentage of rib 
fat. Based on similar compositional endpoints, the predicted 
yield of retail product was similar: intact males 51.0%, 
castrates 51.2%. Lean from carcasses of intact males was 
softer and coarser in texture than castrates. In general, at 
a constant percentage of rib fat, meat from intact males had 
poorer lean color and texture scores than that from castrates. 
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Ntunde et al. (1977), using Holstein-Friesian cattle fed 
to 7.0 mm fat thickness, reported that bulls needed more days 
on feed to reach that fat thickness endpoint but yielded 
significantly heavier, leaner carcasses that contained a 
greater percentage of trimmed chuck and forequarter cuts, less 
trimmable fat and a higher lean to fat ratio than steers. 
Many researchers have shown that the use of some anabolic 
agents can have an effect on intact male beef carcasses. 
Bailey et al. (1966a) reported that synthetic estrogen 
implants of intact bulls increases the fatness of their 
carcasses. Harte (1969) found that hormone treatment 
increased fat deposition in bulls but decreased deposition in 
stôers. Stilbestrol treatment tends to increase fat 
deposition in bulls and under certain conditions improves 
carcass grade (Cahill et al., 1956). Forrest (1975) reported 
that the implantation of progesterone decreased fat deposition 
in steers and increased fat deposition in bulls. 
The effect of castration at 13 months of age, no 
castration and zeranol implants on the carcass characteristics 
of 231 male beef animals fed 103 days were evaluated by Ford 
and Gregory (1983). The males castrated at 13 months had a 
lower carcass weight, smaller longissimus area, 13.4% less 
retail product than implanted and nonimplanted intact males. 
Carcasses of 13 month old castrated males had significantly 
greater fat thickness at the 12th rib and greater estimated 
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kidney, pelvic and heart fat than the carcasses from implanted 
and noniraplanted intact males. Dressing percentage, carcass 
secondary sex characteristic score, marbling score, final 
maturity score, lean color score and lean texture were not 
affected by treatment. Carcass traits of nonimplanted bulls, 
with the exception of adjusted carcass weight, were similar to 
those given zeranol implants. Although darker color of lean 
for bulls is reported in some studies (Arthaud et al., 1977; 
Jacobs et al., 1977a) this was not observed in this study. 
Preslaughter stress was avoided by maintaining pens as a unit 
during transport to and holding before processing, and by 
processing bulls immediately after arrival at the processing 
plant. This is consistent with the findings of Price and 
Tennessen (1981) who showed that the color of lean is lighter 
when unfamiliar bulls are not mixed before or during shipment 
to slaughter. 
Greathouse et al. (1983) implanted 20 of 40 Angus bulls 
five times with zeranol from birth to a finished weight of 
between 454 and 499 kg. Hot carcass weights were similar for 
both implanted and nonimplanted bulls. Dressing percentages 
were not influenced by implanting. Lean maturity, firmness 
and color scores were similar for both treatments. Carcasses 
from implanted bulls however tended to have higher percentages 
of kidney, pelvic and heart fat than nonimplants. 
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The accumulated results so far show that zeranol 
treatment effects on carcass traits are of little consequence 
in bulls. These results are supported by similar observations 
by Sharp and Dyer (1971), Borger et al. (1973) and Gregory and 
Ford (1983) . 
Vanderwert et al. (1985a) conducted yet another study 
investigating the influence of zeranol implants on bulls, late 
castrate and Angus steer calves. All cattle were fed out on 
an 80% concentrate diet for 210 days. Implanted bulls had 
greater fat thicknesses than nonimplanted bulls. Contrary to 
other research findings (Ford and Gregory, 1983; Gregory and 
Ford, 1983) bulls were not leaner than late castrates. Rib 
eye areas were larger for bulls than late castrates. The 
marbling scores were lower for bulls, while late castrates and 
steers had similar values. Lean maturity differences were 
found between nonimplanted and implanted bulls and late 
castrates versus steers. 
Recently, Unruh et al. (1986), reported on the effects of 
implanting young Simmental bulls from birth with zeranol and 
its effects on masculinity and carcass characteristics 
compared to nonimplanted bulls. All the cattle were fed an 
83% concentrate ration to one of four processing ages ranging 
from 12 to 18 months of age. Finished weights, hot carcass 
weights and dressing percentages were similar for implanted 
and control bulls. Consistent with the results of Greathouse 
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et al. (1983), lean maturity was greater for control bulls. 
All measures of increased carcass fatness such as marbling 
score, adjusted fat thickness, yield grade and 9-10-llth rib 
ether extract were greater for implanted bulls. The results 
of this experiment indicate that implanting with zeranol from 
birth to processing into beef improves carcass quality and 
increases finish of young bulls and therefore minimizes some 
of the major reasons for resistance to young bulls by packers. 
Others have also found that implanting zeranol from early 
in life to slaughter increases carcass fat (McKenzie, 1983; 
Calkins and Clanton, 1984; Staigmiller et al., 1985). In 
contrast, implanting with zeranol later in life had minimal 
effects on carcass traits (Ford and Gregory, 1983; Gregory and 
Ford, 1983; Gray et al., 1984). 
Johnson et al. (1984) studied the effects of three 
different anabolic agents on young Hereford, Hereford 
crossbred and Charolais crossbred bulls. The yearling bulls 
were assigned within breed to no implant or one of three 
growth stimulant implants: Ralgro, Synovex or Compudose. The 
diet consisted of about 90% concentrate and was fed at an ad 
libitum level for 118 days. No effects were noted for lean or 
overall maturity for carcasses from bulls implanted with 
Ralgro, Synovex or Compudose in comparison with the carcasses 
from the nonimplanted bulls. Also, growth implants had no 
effect on marbling score or quality grade. The data would 
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seem to suggest that cattle feeders should expect no 
improvement in quality grade for implanted bulls. However, 
carcasses from Synovex implanted bulls were significantly 
fatter than carcasses from nonimplanted or Ralgro implanted 
bulls. When actual fat thickness opposite the longissimus 
muscle was adjusted for variations in fatness in the other 
areas of the carcass, similar results were noticed in that 
carcasses from the Synovex implanted bulls were fattest and 
carcasses from Ralgro and nonimplanted bulls were the leanest. 
Compudose implanted bulls had higher adjusted fat thickness 
measurements at the 12th rib than did nonimplanted bulls. The 
growth stimulants had no effect on the sex classification of 
the carcasses as either "steer" or "bullock" over the control 
treatment for the Hereford crossbred or Charolais crossbred 
bulls. For the Hereford breed group, all nonimplanted bulls 
were classed as "bullock" carcasses. Implanted Hereford 
bulls, regardless of implant type, more often produced 
carcasses that were classed as "steers". Similar results have 
been reported for the live animal by Ralston (1978), who found 
that implantation before weaning of DES or zeranol retarded 
the developement of masculine characteristics such as curly 
hair on the neck and head, width of head and crest development 
in Hereford bull calves. 
Bull carcasses are more mature physiologically on the 
basis of bone ossification and lean color than carcasses from 
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steers of the same chronological age (Glimp et al., 1971; 
Grouse et al., 1985). Sex by chronological age interactions 
were observed by Arthaud et al. (1977) for physiological 
maturity. At 12 months of age, differences in the development 
of cartilage Between bulls and steers was negligible, but at 
15, 18 and 24 months bull carcasses consistently exhibited 
more advanced maturity. 
Greathouse et al. (1983) reported on the implanting and 
nonimplanting of bulls with zeranol and its effect on carcass 
maturity. Carcasses from implanted bulls had significantly 
more skeletal ossification than control bulls. Higher scores 
for both skeletal maturity and final maturity indicated that 
implanted bull carcasses were more mature physiologically than 
control bull carcasses, even though the implanted animals were 
processed into beef at younger chronological ages. These 
results are in contrast to the findings of Sharp and Dyer 
(1971), who suggested zeranol delayed physiological maturity 
of growing steers. 
USDA grade standards of beef carcasses are based on two 
criteria: quality grade, determined principally by two 
factors, maturity and marbling, and yield grade which 
indicates the percent of closely trimmed, boneless primal cuts 
(round, loin, rib and chuck) to be derived from the carcass 
(Araji et al., 1977). 
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Maturity groups under the quality grading system are 
determined by observing the bone structure and to some extent 
the color of the lean. There are five maturity groups. A, B, 
C, D and E, Most cattle going into processed beef are in the 
"A" maturity group which includes those cattle approximately 9 
to 30 months of age. 
Marbling refers bo the small flecks of fat found within 
the lean area of the rib eye muscle. There are 10 degrees of 
marbling with "abundant" representing the highest score and 
"devoid" representing the lowest. Carcasses of animals within 
the "A" maturity group can obtain one of four quality grades 
(Prime, Choice, Good and Standard) depending on the amount of 
marbling. 
. Yield grades are determined from observing the carcass. 
A preliminary yield grade is determined from the thickness of 
fat over the rib eye muscle, between the 12th and 13th ribs, 
three quarters of the length of the rib eye from its chine 
bone end. This measurement may be adjusted up or down to 
reflect unusual amounts of fat on other parts of the carcass. 
The preliminary yield grade is then adjusted for variation in 
kidney, pelvic and heart fat and rib eye muscle area in 
relation to carcass weight. 
There are five yield grade scores 1, 2, 3, 4 and 5. A 
yield grade "1" represents a carcass that would contain 
greater than 55% of its weight in trimmed primal cuts, while a 
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yield grade "5" carcass would contain less than 46% of its 
weight in trimmed primal cuts. 
USDA grading of bulls is based on the same standards used 
for grading beef from steers and heifers. However, carcasses 
from bulls may be identified as "bullock". When a carcass is 
classified as bullock beef it must be labeled so, and the 
producer will receive a significant discount. The 
determination of a carcass as being a bullock is a subjective 
evaluation made by the meat grader. When the pizzle muscle is 
relatively large, dark red in color and coarse in texture, 
and/or when the pizzle eye is relatively large and/or when the 
crest and "jump" muscles are noticeably developed and/or the 
lean has an open texture, carcasses are classified as bullock 
(Dikeman et al., 1985). 
Carcasses classified as bullock can not be quality 
graded. Previous research (Nygaard et al., 1971; Warwick et 
al., 1970) indicated that steers carcasses grade higher than 
bull carcasses with respect to quality. Field et al. (1964) 
found that steers had firmer lean due to more marbling and 
grade almost a full grade above bulls. 
In a three year study Jacobs et al. (1975) found that in 
the first year, bulls graded high good compared to low choice 
for steers. In the second year, bulls were low good and 
steers low chioce. Lower quality grades were thought to be 
partially due to a shorter time on the finishing ration. In 
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the third year, a longer time on the finishing ration improved 
quality grades for the bulls, but they were still below the 
quality grades received by the steers. 
Consumer preference in recent years has been for retail 
cuts that contain lower amounts of external and intermuscular 
fat. However, beef producers continue to produce beef 
carcasses to meet the USDA quality grade standards which are 
primarily determined by the marbling found in the rib eye 
because this gives the producer his highest return per pound 
of beef produced. Thus, USDA quality grades determine the 
price paid by the packers and cause the retailers to pay more 
for carcasses that produce the least amount of saleable 
product. 
Consumer Evaluation 
Consumer evaluation of meat products has been considered 
a function of such meat characteristics as tenderness, 
juiciness, flavor, leanness and color. Palatability studies 
involving beef from bull and steer carcasses have produced 
conflicting results. Adams and Arthaud (1963) and Aitken et 
al. (1963) reported that steaks from steer carcasses were 
significantly more tender than those from bull carcasses. 
Reagan et al. (1971) assessed the eating quality of steer 
and bull beef. Ninety wholesale beef ribs were taken from 
bulls and steers ranging from 316 to 544 days of age. Two 
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steaks, each 3.3 cm thick were obtained from each wholesale 
rib for palatability tests. A Warner-Bratzler shear test was 
conducted on one of the steaks. The second steak was 
subjected to organoleptic analysis by a trained taste panel. 
Steaks from steers were found to have the best flavor and the 
highest degree of tenderness when compared to steaks from bull 
carcasses. Higher overall satisfaction was given to steaks 
from the steers. The results also indicated that steaks from 
bulls had more variability in their palatability attributes. 
In seven studies reviewed by Field (1971), bull meat was 
found to be slightly less tender than steer meat. However, 
Cahill et al. (1956) reported that this difference in 
tenderness diappeared after 13 days of aging. Sensory panel 
differences for juiciness and flavor were found to be small or 
nonexistent between the sexes. In other studies Roger et al. 
(1960), Albaugh et al. (1975) and Ntunde et al. (1977) 
reported no significant difference in acceptable tenderness 
ratings between bull and steer meat, but the bull scores were 
slightly lower than steers. Landon et al. (1978) reported no 
differences in Warner-Bratzler shear values between bulls and 
steers. 
Hedrick et al. (1969) reported that steaks from bulls 
less than 16 months of age were comparable in sensory panel 
scores and Warner-Bratzler shear values to steers of similar 
age, whereas steaks from more mature bulls were less tender. 
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Flavor and juiciness scores were not significantly affected by 
sex condition. Differences in tenderness between bulls and 
steers slaughtered at 13 months of age were minimal (Brown et 
al., 1962; Lewis et al., 1965). 
Jacobs et al. (1975), using cattle 15 to 17 months old, 
found that beef from steers was more tender than beef from 
intact males. In the first year of this study, beef from 17 
month old bulls fed for 90 days approached the unacceptable 
level in the mechanical shear test. In the second year, 15 
month old bull beef was significantly less tender than equal 
age steers even though the steers and bulls had been fed four 
weeks longer than in year one. In the third year, bulls and 
steers were fed for 150 days longer than the first year. The 
tenderness of 15 month old bull beef increased significantly 
over the bull beef from years one and two. 
Somewhat conflicting results were produced by Tuma et al. 
(1962) who found that tenderness and overall acceptability 
ratings dropped as cattle matured beyond 11 months of age. 
Zinn et al. (1970) reported that shear test values were lower 
for steer and heifers fed 150 to 180 days than those kept on 
feed for 210, 240 or 270 days. 
Information presented by Field et al. (1966) indicated 
that chronological age may have a greater adverse affect on 
tenderness of steaks of bulls than steers. They found no 
significant differences in tenderness between bulls and steers 
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300 to 399 days old. Steers 400 to 499 days old had slightly 
higher tenderness ratings than bulls which were similar in age 
and amount of marbling. Sensory tenderness and 
Warner-Bcatzler shear scores indicated that steaks from bulls 
500 to 699 days old were significantly tougher than steaks 
from steers of similar age. 
Consumer acceptance for loin steaks from young bulls was 
lower than those for steers (Field et al., 1964; Sumwalt et 
al./ 1964). Field et al. (1964) observed that consumers 
selected bull chuck roasts by a three to two ratio over those 
from steers when the two were displayed side by side. 
Consumers gave the bull cuts lower taste and tenderness 
ratings, but liked the roasts from the bulls because they 
contained less intermuscular fat. Ray et al. (1971) showed 
that consumers rated intact male beef higher in taste and 
tenderness. Hunsley et al. (1971) concluded that sex and 
chronological age may have a more adversive effect on 
tenderness in bull beef than in steer beef. 
There appears to be a suggestion in the literature that 
connective tissue in the muscle may have an effect on the 
difference seen in tenderness between bulls and steers. Linke 
et al. (1967) and Pelczynska (1970) found that cow muscles 
contained more connective tissue than steer muscles, but the 
differences were not high. However, Wilson et al. (1974) and 
Richey and Cover (1962) found no relationship between 
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connective tissue content and sex of an animal. Similar 
results were obtained by Prost et al. (1975) when they 
determined the content of connective tissue in seven muscles 
of 80 bovine carcasses as related to sex and age. No 
consistent change in connective tissue was associated with age 
of the animal. Generally the influence of sex type on the 
content of connective tissue was not significant. 
Boccard et al. (1979), in order to gain more knowledge of 
the systemic changes occurring in meat tenderness and color of 
different sexes of growing cattle, experimented with equal 
aged Afrikaner and Friesland bulls and steers between birth 
and 24 months of age. Percentages of muscle and collagen for 
bulls were found to be higher at birth than at all other ages 
and solubility of collagen decreased markedly between birth 
and 16 months of age. Shear force test values increased 
between 8 and 16 months of age, partially coinciding with 
decrease of collagen solubility. Collagen content of muscles 
was higher in bulls than steers and solubility decreased 
markedley between 12 and 16 months only in the case of bulls. 
Afrikander muscles were more tender than those from Friesland 
and had a higher collagen content and solubility. Thus, the 
collagen and age interaction may be breed related and closely 
linked to the onset of puberty. It should be noted that 
Afrikander cattle reach puberty later than Friesland cattle. 
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Jacobs et al. (1977b) evaluated the palatability and 
retail acceptance of cuts from bulls compared to steers. 
Hereford bulls and steers from the same herd and nutritional 
background were compared. A trained taste panel could not 
detect significant differences in palatability between the 
sexes. Warner-Bratzler shear values from bulls however, were 
slightly higher than those from steers. Consumer response 
indicated that they preferred the tendernes of steer cuts as 
compared to bull cuts. Of the consumers surveyed, 85% did 
indicate that retail cuts from bulls were "as good" or 
"better" than beef they normally purchased. Over 44% of these 
consumers felt that leanness was most important in visual 
selection of retail beef when color, leanness and marbling 
were considered, and over 47% felt that marbling was least 
important. 
Also looking at the palatability attributes of bulls 
versus steers, Arthaud et al. (1977) investigated the effects 
of energy level and different slaughter ages (12, 15, 18 and 
24 months). Taste panel evaluation scores of meat cuts were 
generally higher for steers at all ages, but the differences 
were small. Average taste panel scores for both steers and 
bulls were acceptable. 
Berry et al. (1978) investigated the effect of short 
scrotum bulls on palatability attributes. Hereford-Angus 
crossbred steers and short scrotum bulls of similar genetics. 
41 
age and nutritional background were compared after a 132 day 
feedlot period. A representative sample of both steer and 
bull carcasses were selected for palatability and retail 
study. More desirable tenderness, quantities of connective 
tissue and juiciness scores were assigned to steaks from 
steers over the short scrotum bulls. Except for a darker lean 
color in short scrotum bull steaks, similar shelflife 
characteristics were noted for both sexes under retail 
display. A slightly higher rate of sale was found for retail 
cuts from short scrotum bulls. Leanness was the main reason 
given by consumers that purchased retail cuts from short 
scrotum bulls over those from steers. 
Winer et al. (1981) reported on the effect of breed on 
the palatability of young bull beef. Rib steaks from 400 day 
old bulls were obtained for evaluation. Eight breed groups 
were compared, Hereford (H), Red Poll (R), Hereford by Red 
Poll reciprical crosses (HR, RH) , Angus by Hereford crosses 
(AH), Angus by Charolais crosses (AC), Brahman by Hereford 
crosses (BH) and Brahman by Angus crosses (BA). Overall, 
breed type effects on color, tenderness, desirability and 
Warner-Bratzler shear test of longissimus muscle were 
nonsignificant. Significant breedtype variation was observed 
in flavor and juiciness. Rib steaks from BH bulls were less 
acceptable for flavor and juiciness than those from H, RH and 
AH. Steaks frozen two days postmortem versus steaks aged for 
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an additional 14 days indicated that samples aged the longer 
period were more desirable in all palatability 
characteristics. Linear contrasts between aged bull steaks 
and steaks purchased in local meat outlets showed that 
purchased steaks were superior in juiciness, tenderness and 
shear force values while bull steaks were superior in flavor. 
It is often reported that meat from bulls is darker in 
color and coarser in texture than meat from steers (Berry et 
al., 1972; Jeremiah, 1978). Weninger and Steinhauf (1968) and 
Watson (1969) found similar myoglobin concentrations in bull 
and steer muscle tissue. Field (1971) suggested because of 
their temperament, bulls may be more easily stressed than 
steers and, therefore are candidates for dark cutters. 
Preslaughter handling and feeding may influence the 
muscle glycogen level at death and eventually the ultimate pH 
and muscle color. Kousgaard (1980) reported over 18% of the 
bulls slaughtered in his experiment had a 24 hour postmortem 
pH greater than 6.0, and as a result had a significantly 
darker colored lean than the steers. 
Reports on the eating quality and processing 
characteristics of dark cutting bull beef vary. Some 
researchers (Hedrick, 1965; Martin et al., 1971; Rhodes, 1973; 
Fredeen et al., 1974; Harrell et al., 1978) have reported that 
dark cutting beef (with a high postmortem pH) is more tender 
than beef with low ultimate pH. Conflicting data from Huffman 
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et al. (1969) found no relationship between muscle pH and meat 
tenderness. Hedrick et al. (1959) and Epley (1975) reported 
that the tenderness of dark cutting beef and normal beef was 
similar. 
Data concerning the juiciness and flavor of dark cutting 
beef is generally very limited. However, Epley (1975) noted 
that dark cutting beef may be juicier because of its higher 
water holding capacity, but flavor of the high pH meat was 
described as bland (Price and Schweigert, 1971). However, 
Rhodes (1973) found the flavor of cooked roasts to be 
adversely affected by high pH. In contrast, Epley (1975) 
found the flavor of dark cutting and normal beef similar. 
Recently, Hawrysh et al. (1985) reported on the cooking 
and eating quality of dark cutting bull beef. Forty-six 
predominantly Hereford crossbred bulls were fed a 90% 
concentrate ration from about six months of age to 16 months 
of age when processed into beef. On the morning of shipment 
to the packing plant, bulls from eight different pens were 
combined for trucking to the packing plant. At the packing 
plant, bulls were held overnight before processing the next 
morning. This method of handling was known to increase the 
incidence of dark cutting beef (Price and Tennessen, 1981). 
Evaluations of the dark cutting and normal beef carcasses by 
trained and consumer panels suggested that the eating quality 
of roasts from all pH groups (normal pH < 5.70, 5.71 to 5.99, 
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6.0 to 6.50 and > 6.51) was similar and acceptable. 
Differences in raw lean color were not detected in cooked 
roasts. As the muscle pH increased in the roasts, softness 
and tenderness scores improved in the roasts and cooking 
losses decreased. Small differences in aroma, flavor and 
juiciness were noted, but were not statistically significant. 
The researchers in this study concluded that since the high pH 
and normal beef is acceptable to most consumers, the dark 
cutting beef roasts have potential for use by the 
institutional and food service sectors where raw meat color 
should be of little importance. 
From the previously reviewed literature, it has been 
suggested by the majority of researchers that young bull beef 
is slightly less palatable and slightly more variable in 
palatability than beef from steers even though both sexes of 
beef fall into the acceptable palatability category. 
The postmortem treatment of electrical stimulation (ES) 
may help to improve the palatability of young bull beef and 
decrease the variability of this trait. The utilization of ES 
by the beef processing industry is widespread (Savell, 1979) 
and it is generally well established that ES improves the 
palatability of steaks (Savell et al., 1977; McKeith et al., 
1981). Furthermore, it hffs become apparent that subcutaneous 
fat thickness is also related to beef tenderness through its 
action as an insulator to reduce the rate of chilling and 
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muscle cold shortening (Smith et al., 1976a; Bowling et al., 
1977; Dolezal et al., 1982; Tatum et al., 1982). Use of young 
bull carcasses might become more common if ES could eliminate 
some of the variation in palatability and/or if some minimum 
fat thickness could be established to insure that beef from 
young bulls would have acceptable tenderness. 
Riley et al. (1983a) researched the effects of ES and 
subcutaneous fat thickness on palatability of young bull beef. 
Ninety-five young bulls of various breeds were processed into 
beef at two different times, 110 days on feed and 145 days on 
feed, producing ages of about 501 and 536 days respectively. 
The animals were fed one of four energy levels. The right 
side of each carcass was electrically stimulated upon entering 
the blast chill cooler. Effects of ES included improved lean 
maturity, increased muscle fiber tenderness ratings and 
decreased variation in palatability of steaks from young bull 
carcasses. Steaks fron non-ES bulls with less than 6.5 mm fat 
thickness as well as steaks from very masculine carcasses were 
not as palatable as steaks from fatter or less masculine 
non-ES bulls. Electrical stimulation had the most effect on 
the tenderness of steaks from young bulls with less than 6.5 
mm fat thickness or very masculine bulls and almost eliminated 
differences in tenderness from young bulls that differed in 
fat thickness or masculinity. For steaks from non-ES bulls, 
it was found that subcutaneous fat thickness was more 
46 
important than masculinity as a predictor of differences in 
palatability. 
Riley et al. (1983b), in a follow up study, used the same 
ES and non-ES young bull sides from their first experiment and 
compared them to steer carcasses selected to closely match the 
non-ES young bull sides. Palatability of steaks from young 
bulls that had or had not been exposed to ES and steers that 
had not been ES were compared. Steaks from the steer sides 
had higher sensory panel ratings for muscle fiber tenderness, 
connective tissue, amount and overall tenderness and lower 
cooking loss percentages and lower shear force values than 
steaks from the matched non-ES or ES bull sides (P<.05). 
Although steaks from ES bulls were slightly more tender than 
non-ES bulls, the difference was not statistically 
significant. Electrical stimulation also did not improve 
tenderness of steaks from bulls enough to make them equivalent 
to steaks from matched steer sides. Steaks from US Choice 
steers and from US Good steers or bulls that had at least 7.6 
mm fat thickness did not differ in palatability. Steaks from 
US Standard bulls and steers and US good bulls and steers that 
had less than 7.6 mm fat thickness were less palatable than 
steaks from US Choice steers or from US Good bulls and steers 
that had at least 7.6 mm fat thickness (P<.05). These data 
suggests that a fat thickness of 7.6 mm or more may minimize 
the beneficial effects of ES on young bull beef palatability. 
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More recently Hopkinson et al. (1985) reported on the 
effect of (ES) and aging on tenderness of beef from young 
bulls and steers. The bull and steer calves were fed out and 
processed into beef at 3 65 to 400 days of age. Within 20 
minutes of exsanguination, left sides of each carcass were 
subjected to ES. At 48 hours postmortem, two longissimus 
muscle samples were removed from the 12th rib area of both 
sides of the carcass. One steak sample was frozen, while the 
other was aged for 14 days. The right side of each carcass 
was separated into boxed, fabricated beef cuts. Bull sides 
yielded a significantly higher percentage of roasts, thin cuts 
and lean trim compared with steers. Bulls also produced 
significantly more high-value steak cuts. Steer sides 
contained significantly more fat. Steer steaks that had been 
subjected to ES and aged were more tender than steaks from 
bulls that had been subjected to the same treatments. The ES 
and aged bull treatment group did not differ from the ES steer 
group or aged steer group, which may be considered an industry 
standard. The aged bull steaks and untreated steers had 
higher shear values than the aged steer steaks. The untreated 
bull group had shear values that averaged almost twice as high 
as those for steer steaks that had been ES and aged. In most 
studies, bull shear values have been higher than those for 
steer beef (Bailey et al., 1966b; Grouse et al., 1983; 
Klastrup et al., 1984). 
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Results on the tenderizing effects of ES and aging have 
also been reported. Miner et al. (1981) found that bull beef 
steaks that were aged 14 days received higher scores for 
palatability than nonaged steaks. Savell et al. (1978) 
concluded that ES and cooler aging for seven days may be 
sufficient to improve tenderness of the loin. Knight et al. 
(1981) found that loin steaks from ES sides were as tender 3 
days postmortem as nonstimulated steaks that had been aged for 
6 to 10 days. Martin et al. (1983) showed that the 
tenderizing effect of ES 24 hours postmortem was equal to that 
observed after 6 days of aging. 
Other results show less beneficial effects of ES and 
aging on beef tenderness. Klastrup et al. (1984) indicated 
that ES reduced the shear values for semitendinosus muscles, 
but had no effect on longissimus muscles of beef cattle. 
Results reported by Knight et al. (1981), showed that ES 
improved tenderness of loin steaks but had no effect on the 
tenderness of sirloin, top round and bottom round steaks. 
Grouse et al. (1983) reported that ES had no effect on bull 
beef tenderness. 
The effects of anabolic agents on improving bull beef 
tenderness have been investigated as a means of increasing 
consumer acceptance. Stilbestrol treatments were thought to 
increase fat deposition in bulls and under certain 
circumstances improve carcass grade (Klosterman et al., 1955; 
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Bailey et al., 1966a). However, the hormone appears to have 
little effect on the tenderness of bull carcasses. Cahill et 
al. (1956) reported that the carcasses of treated and 
untreated bulls were similar in tenderness. Bailey et al. 
(1966b) showed that differences between stilbestrol treated 
bulls and controls in tenderness of the longissimus dorsi 
muscle were negligible. 
In a study by Gregory et al. (1983) the effect of zeranol 
implants on the palatability traits of 12 month old bulls was 
compared to steers of equal age. Generally the longissimus 
muscle from steers had lower shear force values and higher 
sensory panel scores for tenderness, amount of connective 
tissue (lower) and ease of fragmentation than the implanted or 
control bull groups. Zeranol implanted bulls did not differ 
from bulls not receiving an implant in either composition or 
palatability related characteristics. The lack of zeranol 
treatment effect on palatability characteristics is not in 
agreement with a report from Corah (1980) stating that zeranol 
treatment of intact males when implanting was started before 
weaning resulted in a marked improvement in the eating quality 
of meat. Thus the age of implanting may have a differential 
affect on palatability traits of bulls. 
Greathouse et al. (1983) also found improvement in 
palatability of bull beef with implantation of zeranol 
beginning near birth. Their results indicate that cooking 
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loss percentages were similar for implanted and nonimplanted 
bulls. Taste panel juiciness ratings for longissimus steaks 
were not affected by implanting. However, implanting with 
zeranol increased taste panel flavor intensity and decreased 
taste panel detectable connective tissue. 
More recently, Vanderwert et al. (1985a) investigated the 
influence of zeranol implants on palatability traits in bulls 
and late castrates. Weanling Angus calves were left intact, 
left intact and implanted, castrated or castrated and 
implanted. The bulls and steers were fed 210 days. No 
statistical significant differences in sensory panel 
evaluations were found for any of the palatability traits 
considered. Steers had greater cooking losses and lower 
Warner-Bratzler shear values than the other treatment groupsi 
Johnson et al. (1984) reported on the effects of 
Compudose, Ralgro and Synovex on the palatability of young 
bulls. They found no difference in any of the palatability 
traits, shear force or cooking losses when implanted and 
nonimplanted bulls were compared. Forrest (1975) and Gregory 
et al. (1983) reported no significant differences in 
palatability related characteristics between steaks from bulls 
implanted with zeranol versus steaks from nonimplanted bulls. 
Johnson et al. (1984) concluded that the lack of effect 
of anabolic agents on palatability traits in their study may 
be age related. Although specific ages were not known, bulls 
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were estimated to be about one year of age and weighed about 
275 kg at the time of treatment, therefore puberty had most 
likely occurred. Early implantation, before puberty, may 
increase the likelihood of anabolic agents being able to 
lessen the négative effects of secondary sex hormones on the 
attributes of beef palatability. 
Marketing Problems 
Marketing problems may be encountered when the producer 
of young feedlot bulls tries to sell them to a beef processing 
plant. Most processing plants are not set up to handle an 
efficient processing of bull carcasses (Cross and Allen, 
1982). 
The heads of bulls must often be skinned out by hand 
because the hide-puller machinery is made for pulling off 
steer and heifer hides which are not as tough and thick as the 
hides of bulls. Incidents have been reported that bull hides 
are so tough that the hide-pullers actually pull so hard as to 
tear the bull carcasses off the rail hooks and on to the 
floor. Hide removal is considered to be a major disadvantage 
in the effort to utilize bulls for red meat production 
(Seideman et al., 1982). Usually when the hides are 
accumulated for selling, the bull hides must be separated from 
the rest and are worth less money than those of steers. 
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The weight of bull carcasses may also pose a problem. 
Standard rails and switches are not built to withstand some of 
the heavy bull carcasses that may be encountered. The maximum 
acceptable carcass weight has increased gradually over the 
years but packer resistance is still quite high to excessively 
heavy or light carcasses. 
Steers may be more cost effective than bulls because they 
will reach the minimum fat endpoint sooner than bulls, thus 
they will be in the feedlot for less time. Processing plants 
have a major problem in selling bull carcasses to retailers. 
The retailers reluctance may be due to problems such as 
extreme carcass masculinity, dark cutters, low quality grades, 
less tender meat or the "bullock" label (Dikeman et al., 
1985) . 
The boxed beef and retail segment of the meat industry 
places price constraints on bulls with too little fat and 
carcasses that are too large. Carcasses with little fat cover 
can shrink amd dehydrate excessively. Most primal cuts from 
young bulls have little fat cover. Vacuum packaging might be 
a solution to this problem. In retail markets where vacuum 
packaged cuts are already sold, meat from young bulls may be 
accepted readily. Rib steaks from young bulls had brighter 
purple-red color scores than from steers through 7 days of 
retail display when vacuum packaged (Kropf et al., 1984). In 
addition, vacuum packaged restructured steaks from bulls had 
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brighter purple-red color scores than those from steers 
(Christenson, 1985). However, some studies have shown that 
leanness is more important than color in determining consumer 
acceptance (Jacobs et al., 1977b; Berry et al., 1978). 
Probably the greatest problem confronting the utilization 
of bulls for red meat production is creating a market. If 
lean beef is the wave of the future, the demand may be met by 
feeding steers to a lower fat endpoint instead of using bulls 
in the feedlot. Producers should evaluate potential markets 
before bulls are fed to determine the optimum type of bull 
carcass to produce. Producers then should have an idea of the 
relative returns one might expect from the production of young 
bulls compared to the production of feedlot steers. This 
would allow producers to decide whether to finish their cattle 
as bulls or steers (Dikeman et al., 1985). Producers also 
must be knowledgable about proper management of young bulls 
and aware of the number of processing plants interested in 
processing bulls. The current marketing system does not allow 
the superior cutability value of young bulls to be reflected 
back to the producers. However, the advantage in growth rate 
and feed efficiency may compensate for some of the potential 
price discounts received for bulls. 
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MATERIAL AND METHODS 
A three year bull versus steer feedlot study was 
conducted in west central Iowa at the Western Iowa Research 
Center located near Castana, Iowa. In the first trial 39 bull 
and 41 steer spring born calves were purchased from a ranch in 
Pawhuska, Oklahoma on October 4, 1982. These cattle were the 
product of Simbrah bulls mated to crossbred Charolais, Angus 
and Hereford cows. Following arrival in Iowa, the cattle were 
grouped together in a large lot and given several days of 
rest. They were vaccinated for IBR, Pig, Clostridial series, 
BVD and treated for grubs. The steers were also implanted 
with Compudose. The cattle also used this time to adapt to 
the new diet they would be fed in the feedlot. This was 
accomplished by starting the cattle on hay and slowly 
substituting corn silage for the hay over approximately a two 
week period. 
On November 8, six to seven calves were allotted to 
twelve lots by weight, sex and color pattern. The twelve lots 
were arranged side by side in a north and south orientation. 
Each lot was approximately 109 feet long by 14 feet wide. 
This allowed a minimum of 191 sq ft of space per head. The 
north end of each lot was supplied shelter by an open-fronted 
concrete block cattle shed covering about 23 feet of each lot. 
The lots were separated by steel cable strand fences. 
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Fenceline feed bunks were located within each pen and supplied 
a minimum of two and three quarters feet of bunk space per 
head. Automatic waterers were located in the sheltered area 
of each lot. The sheltered area of each lot had a dirt floor 
and was bedded with hay or straw upon need. The rest of the 
lot surface was concrete. The average starting weight for the 
steers in trial one was 626 lb while the bulls had an average 
weight of 642 lb. Thereafter, the cattle were weighed after 
28-day periods. 
The second and third trials consisted of spring born 
Angus calves purchased from Summitcrest Farms, Freemont, Iowa. 
In trial two, 43 bull and 44 steer calves were purchased on 
October 8, 1983. The cattle had already been preconditioned. • 
They were put on the same diet adaptation program as used in 
trial one. On October 14, the cattle were weighed and the 
steers implanted with Compudose. Seven to eight cattle were 
allotted to 12 different lots by sex and weight. The average 
starting weight for the steers in trial two was 497 lb and for 
the bulls 511 lb. They were weighed at 28-day intervals as in 
trial one. 
The cattle fed in the third trial were purchased October 
9, 1984. There were 45 bull and 45 steer calves which had 
also been preconditioned. They were started on the same 
feeding program as in trials one and two. On October 23, the 
cattle were weighed and the steers implanted with Compudose. 
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Seven to eight animals were allotted to 12 different lots. 
The average starting weight for steers was 540 lb and for 
bulls 546 lb. 
Two dietary treatments were imposed within sex. One diet 
(silage) consisted of whole plant corn silage which averaged 
about 40% dry matter. In addition, the silage diet was 
supplemented with a protein, vitamin and mineral mixture to 
fulfill dietary requirements set forth by the NRC (1976). The 
other diet, a higher energy ration (corn grain), consisted of 
whole shelled corn grain, whole plant corn silage and the same 
protein, vitamin and mineral supplement as the first 
treatment. In the high energy diet, the stover portion of the 
corn silage provided an estimated 20% of the total energy, 
while the corn grain in the silage and shelled corn grain made 
up the remaining 80% of the energy. All bulls received 20% 
more protein than the NRC (1976) protein recommendations for 
steers. The diets were fed once daily in the morning at a 
level so no feed remained in the bunk at the time of the next 
morning's feeding. The costs of the feedstuffs used are found 
in Appendix A. The amounts of each feedstuff consumed both 
as-fed and on a dry matter basis are presented in Appendix B. 
The length of each feeding period and the number of cattle 
being fed can be found in Appendix C. 
The two dietary treatments resulted in three replications 
for diet within sex. The procedures utilized for weighing and 
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feeding allowed for the daily monitoring of feed consumption, 
average daily gain and feed conversion for each lot of cattle. 
In addition, daily observations were made of all the cattle so 
that any unusual behavior patterns could be recorded. Any 
excessive wear and tear on the facilities by bulls was also 
observed and noted. 
Since many studies have shown that eating qualities of 
beef from young bulls and steers up to 15 to 18 months of age 
are very similar (Roger et al., 1960 ; Albaugh et al.,- 1975; 
Arthaud et al., 1977; Jacobs et al., 1977b) it was decided to 
process the cattle into beef at about 16 to 17 months of age. 
In trial one, the feeding period was terminated in June 
1983 when the cattle were approximately 15 to 16 months old. 
The heaviest lot of cattle within each sex and dietary 
treatment was processed each week over a three week period. 
This resulted in 210, 217 and 224 day feeding periods for the 
three groups of cattle. The average live market weight was 
about 1150 lb for all the cattle in trial one. 
In trial two, the cattle were marketed during June of 
1984. Due to scheduling conflicts, cattle in this trial were 
processed over a two week period with the two heaviest bull 
lots and two heaviest steer lots on the corn grain diets, and 
the heaviest bull and steer lots on silage diets all being 
processed the first week. The remaining 6 lots were marketed 
the second week. This resulted in 241 and 248 day feeding 
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periods. The average overall finish weight for cattle in 
trial two was about 1100 lb. 
In trial three, the cattle were again marketed during a 
two week period, this time starting the last week of May, 
1985. The processing sequence was the same as for trial two. 
This resulted in 217 and 224 day feeding periods. The average 
overall market weight for cattle in trial three was 
approximately 1130 lb. 
All the cattle in the three year study were processed at 
Iowa Beef Processors Inc. (IBP), in Denison, Iowa. The cattle 
were transported to the plant during the midmorning hours by 
semitrailer truck. During shipment, lots of cattle were kept 
separate except for occasional mixing of steer lots. 
Following a 45 minute drive (30 miles) to the packing plant, 
the cattle were immediately placed in the processing line with 
the bulls remaining in their original groups. The cattle were 
transported, processed and hanging on the rail within a two 
hour period after being loaded at the Research Center. No 
aggressive behavior was noted during either the transporting 
or the processing of the bulls. 
Following a 24-hour overnight chill, carcass measurements 
were obtained. Packing house determined hot carcass weights 
were recorded, and percent kidney, pelvic and heart fat (KPH), 
yield and quality grades were obtained from a USDA grader for 
each carcass. All carcasses in these trials were classified 
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as either steer or bullock (stag) by the USDA grader when he 
assigned USDA yield and quality grades. Steer carcasses are 
eligible for yield and quality grading while carcasses 
classified as bullock are not graded and are paid a much lower 
carcass price per hundred weight compared to graded carcasses. 
Rib eye area and backfat measurements were collected on the 
left side of the carcass between the 12th and 13th ribs. 
These measurements can be found in Appendices D and E. Rib 
eye area was determined by measuring each rib eye with an Iowa 
State University plastic rib eye grid which was calibrated in 
square inches. The grid also contained a ruler which was used 
to measure the actual backfat thickness in inches over the rib 
eye three quarters of the length of the rib eye from its chine 
bone end. 
Three left front quarters were selected from each lot of 
cattle and returned to the Iowa State University Meats 
Laboratory for work involving restructuring of the chucks. 
The three front quarters were chosen to best represent the 
quality and yield grades attained by the cattle in each lot. 
For example, if a lot of cattle contained two average Choice 
and yield grade 3, two low Choice and yield grade 3 and two 
high Good and yield grade 2 carcasses, one front quarter from 
each quality and yield grade combination would have been 
selected. 
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Also, a 2 inch thick rib steak was removed from the 12th 
rib of the remaining carcasses for inclusion with those 
derived from the front quarters returned to the Iowa State 
University Meat Laboratory for sensory evaluation. In trials 
one and two seven day aged rib steaks from each sex were 
compared. In trial three, fourteen day aged rib steaks were 
compared. The taste panel consisted of 10 trained members 
consisting mainly of graduate students in the areas of food 
technology and meat science. 
The economic parameters investigated in this study were 
total production costs, total feed costs, total dry matter 
consumption, feed costs per pound of gain, carcass values, 
breakeven prices, live values, total returns and net returns. 
Chuck composition and estimated percentages and pounds of 
retail product were calculated for bulls and steers. Total 
cost of production per head values were determined by 
combining purchase price, transportation costs, both to and 
from the Research Center, feed costs along with estimated 
fixed and nonfeed costs. Purchase price and transportation 
costs were obtained from Research Center records. Fixed and 
nonfeed costs including animal health, labor, interest, taxes, 
insurance, depreciation and capital investments were 
determined from Research Center records and consultation with 
the Animal Science Extension personnel. The input costs for 
this experiment have been placed in Appendix F. 
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Total feed costs were calculated utilizing monthly 
feedstuff prices obtained from the Research Center, an Iowa 
State University Extension Service Publication entitled "Iowa 
Outlook Charts 1985-86" (Econ. Inf. 209) and consultation with 
the Agricultural Economics Extension personnel. Feed costs 
per head per day and feed costs per pound of gain were 
calculated for each 28-day weigh period as well as the total 
time cattle were on feed for trials one, two and three. 
Actual carcass and live values were reported as received 
from IBP Inc. of Denison, la. and also reported as if all 
bulls processed were classified as bullock (stag) by the 
grader. Weekly selling prices and pounds of carcass sold for 
both bulls and steers is presented in Appendix G. Breakeven 
values, were estimated total production costs divided by 
hundred weight of carcass produced from each treatment. 
Actual total returns were calculated based upon prices 
obtained from IBP Inc. Actual net returns were calculated by 
subtracting the total cost per head from the total return per 
head for each treatment group. 
In order to obtain a value representing the difference in 
leanness between bulls and steers, chucks from each sex in 
trial three were weighed, then lean, fat and bone were 
separated, each component weighed and percentage separable 
lean, fat and bone calculated based on chuck weight. To 
investigate the potential for red meat production, the 
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percentages and pounds of retail product were estimated for 
bull and steer carcasses using an equation developed by Grouse 
and Dikeman (1976). The equation, 74.9 - (17.78 x BP) + (.548 
X REA) - (1.47 X KPH%), utilizes the adjusted backfat 
thickness (BF), rib eye area (REA) measurements and kidney, 
pelvic and heart fat percentage to estimate percent retail 
product from the carcass. In this study, only the actual 
backfat thickness at the 12th rib was available and was 
substituted in the equation for the adjusted measurment. 
The total production costs, total feed costs, total dry 
matter consumption, feed costs per pound of gain, carcass 
values, total returns, net returns, chuck composition and 
retail yield were analyzed by the analysis of variance 
procedure and least significant difference method. In trial 
one, a three week marketing period allowed one lot from each 
of the four treatment groups to be processed each week 
resulting in equal representation of each treatment. However, 
in the last two trials scheduling conflicts allowed for only a 
two week marketing period. This conflict caused each 
treatment group to have two lots going to market one week and 
and only one lot the other week. To keep these data balanced 
for proper analysis, the two lots marketed from the same 
treatment the same week were combined into one experimental 
unit then statistically analyzed. 
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The Simbrah crossbred cattle were not combined with the 
Angus cattle for analysis because they represented a different 
population in terms of frame size. Trial one consisted of 
large framed Simbrah crossbred cattle that had a much longer 
growth curve than the Angus cattle in trials two and three. 
The Angus cattle were of medium frame size and reached 
maturity sooner than the cattle in trial one. Due to the 
longer growth curve of the Simbrah cattle, they were not at 
the same physiological endpoint at the time of processing into 
beef as the Angus cattle, so no analysis was made on all three 
trials combined. 
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RESULTS AND DISCUSSION 
Production Costs 
Feed consumption for each treatment group and feedstuff 
prices are presented in Appendices A and B. The other input 
prices of production are listed in Appendix F. The only input 
costs that differed between bulls and steers within each trial 
were purchase price per head, implant costs for steers and 
total feed costs since the cattle were processed into beef at 
the "same age and not at an equal body composition. The cattle 
used were approximately the same age. The purchase price per 
pound was the same for bulls and steers within each trial, but 
initial weights for bulls averaged slightly higher than their 
steer herdmates. The heavier weight attained by the bulls • 
over the steers at the start of the tests reflects the higher 
gain potential of intact males (Brannang, 1966; Hedrick, 1968; 
Field, 1971). 
Yield and quality grades, color scores and overall 
acceptability of rib steaks are presented in Appendix E. 
Initial weights, final weights, carcass weights, backfat 
thickness, KPH and rib eye area for cattle used in trials one, 
two and three can be found in Appendix D. 
The estimated total cost of production for bulls in trial 
one, regardless of diet, was $732.53 per head which was 
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Table 1. Total cost per head, total feed cost per head 
and cost per pound of dry matter fed to bulls 
and steers in trial one 
Treatment N Total Total feed Cost/pound of 
cost cost dry matter 
($) ($) ($) 
Bulls 6 732. 53? 164.73 0.044 
Steers 6 720.40° 161.99 0.043 
Silage 6 698.78° 135.67° 0.038° 
Corn grain 6 754.17° 191.06° 0.049° 
Bulls/silage 3 703.87% 136.07% 0.038% 
Bulls/grain 3 761.20° 193.40° 0.049° 
Steers/silage 3 693.67% 135.26% 0.038% 
Steers/grain 3 747.12° 188.71° 0.049° 
^^^Means in columns within treatment with different 
superscripts differ (P<.05)". 
°'^Means in columns within treatment with different 
superscripts differ (P<.0001). 
significantly (P<.05) higher than the $720.40 per head cost of 
production for steers as shown in Table 1. 
The cost of production for cattle in trial one was 
significantly affected by the type of diet (P<.0001). Bulls 
and steers given the lower energy all corn silage diet were 
purchased and fed to market weight on approximately $55.00 
less per head than those fed the higher energy diet consisting 
of corn grain and corn silage. The bulls fed the higher 
energy diet had the greatest cost of production ($761.20) 
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though not significantly higher than the steers on the same 
ration. The steers fed the lower energy all corn silage diet 
had the lowest cost of production in trial one ($693.67) but 
were not different from the bulls fed the same ration. 
The cost of feeding the all corn silage diet in trial 
one was almost $56.00 lower (P<.0001) than the corn grain and 
corn silage diet. The bulls and steers fed out on the lower 
energy ration did not differ in total feed cost. The bulls 
and steers consuming the higher energy diet also did not 
differ in feed cost. 
The cost per pound of dry matter (Table 1) was greater 
for the higher energy diet (P<.0001). The all corn silage 
ration cost about $.01 per pound of dry matter less than the 
higher energy ration. This agrees with the findings of Araji 
et al. (1977), who reported that as diet roughage levels 
increase, cost per pound of dry matter decreases. 
The total costs of production incurred in trial two 
(Table 2) were less than those in trial one, though not 
statistically compared. Some of the reasons for this 
difference include a higher purchase price and transportation 
cost in trial one. The estimated costs of production for 
bulls and steers in trial two were about equal. Those cattle 
fed all silage had a lower cost of production (P<.0001) than 
those fed the corn grain and corn silage ($634.80 and $708.54, 
respectively). As in trial one, the only difference found 
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Table 2. Total cost per head, total feed cost per head 
and cost per pound of dry matter fed to bulls 
and steers in trial two 
Treatment N Total Total feed Cost/pound of 
cost cost dry matter 
($) {$) ($) 
Bulls 4 672.40 223.53? 0.052 
Steers 4 670.95 230.15° 0.052 
Silage 4 634.80^ 190.44^ 0.047^ 
Corn grain 4 708.54® 263.24® 0.058® 
Bulls/silage 2 637.28% 189.373 0.0473 
Bulls/grain 2 707.51° 257.68° 0.058° 
Steers/silage 2 632.33^ 191.50® 0.047a 
Steers/grain 2 709.57° 268.80° 0.057° 
a/b,Cjjgans in columns within treatment with different 
superscripts differ (P<.05). 
^'®Means in columns within treatment with different 
superscripts differ (P<.0001). 
between the sex within diet means on total cost was between 
those animals on the low and high energy diets (P<.05). 
Total feed costs per head between bulls and steers 
significantly favored the bulls by almost $6.50 per head 
(P<.05). The feed costs between the higher and lower energy 
rations were not equal (P<.0001). The grain fed steers had a 
total feed cost per head more than $10.00 (P<.05) greater than 
the grain fed bulls. The all corn silage diet cost about $.01 
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less per pound of dry matter than the corn grain and corn 
silage diet (P<.0001). 
Table 3 contains the total production and feed costs per 
head and the per pound dry matter costs calculated for trial 
three. The total costs of producing bulls or steers did not 
differ. The animals fed the higher energy diet had a 
production cost more than $50.00 greater than those fed the 
lower energy diet (P<.0001). Bulls and steers within either 
diet did not differ in cost. 
The total cost of feed per head for bulls, though not 
significant, was found to be $5.00 less than that for steers. 
The cost o.f feed per head by diet favored the all silage diet 
by more than $55.00 (P<.0001). Steers on the higher energy 
diet were found to have a higher total feed cost per head than 
the bulls on the same ration (P<.05). The cost per pound of 
dry matter for the two diets differed by $.007 favoring the 
low energy diet (P<.0001). 
Since the cattle used in trials two and three were 
purchased from the same ranch and the breed and genetic make 
up of these cattle were very similar, a combined analysis was 
conducted on the data from trials two and three (Table 4). 
Results of this combined analysis revealed that 
production and feed costs were the same per head.' The cattle 
on the high energy diet cost more than $60.00 per head to 
produce than those fed corn silage (P<.0006). There were no 
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Table 3. Total cost per head, total feed cost per head 
and cost per pound of dry matter fed to bulls 
and steers in trial three 
Treatment N Total Total feed Cost/pound of 
cost cost dry matter 
• 
{$) ($) ($) 
Bulls 4 636.60 175.67 0.047 
Steers 4 641.47 180.99 0.047 
Silage 4 610.06^ 149.35^ 0.043d 
Corn grain 4 668.02® 207.31® 0.050® 
Bulls/silage 2 608.883 147.94a 0.043a 
Bulls/grain 2 664.33° 203.39° 0.051° 
Steers/silage 2 611.24^ 150.75a 0.043* 
Steers/grain 2 671.71° 211.22° 0.050° 
Sfb,cleans in columns within treatment with different 
superscripts differ {P<.05). 
^'®Means in columns within treatment with different 
superscripts differ (P<.0001). 
differences in production costs between sexes on the same 
diet, but production costs differed when diets were compared 
within sex (P<.05). Feed costs and costs per pound of dry 
matter favored the silage diet (P<.0006). The feed cost and 
cost per pound of dry matter per head for the bulls and steers 
on the lower energy diet were not different, similarly the 
bulls and steers fed the higher energy diet did not show any 
differences. 
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Table 4. Total cost per head, total feed cost per head 
and cost per pound of dry matter fed to bulls 
and steers in trials two and three 
Treatment N Total Total feed Cost/pound of 
cost cost dry matter 
($) ($) ($) 
Bulls 8 654. 50 199.60 0.050 
Steers 8 656.21 205.57 0.049 
Silage 8 622. 43° 169.89° 0.045° 
Corn grain 8 688.28° 235.27° 0.054° 
Bulls/silage 4 623.08^ 168.66% 0.045% 
Bulls/grain 4 688.28° 230. 54° 0.054° 
Steers/silage 4 621. 79® 171.13% 0.045% 
Steers/grain 4 690.64° 240.01° 0.054° 
^'^Means in columns within treatment with different 
superscripts differ {P<.05). 
°'*^Means in columns within treatment with different 
superscripts differ (P<.0006). 
Total feed costs were higher for the bulls in trial one 
(Table 1) even though not significantly different, while the 
total feed costs in trials two (Table 2) and three (Table 3) 
were greatest for steers with the difference in trial two 
being significant (P<.05). Since the length of the feeding 
period was the same for both sexes this reflects a greater 
intake by bulls in trial one and steers in trials two and 
three. What influence frame size has on these findings is not 
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clear, although the cattle in trial one were of larger frame 
size by virtue of their genetic make up. 
Some of the difference in feed cost between trials may be 
attributed to breed differences as well as the variance of 
feedstuff prices with time. The larger framed exotic type 
cattle used in experiment one may have a greater feed intake 
potential than the smaller framed British type cattle used in 
the last two trials. The average monthly feedstuff prices 
varied from year to year and also would affect the total feed 
cost per head. 
Total Dry Matter Consumption 
Table 5 contains the amounts of corn grain, corn silage 
and supplement dry matter consumed per head by the cattle in 
trial one. There were no sex effects on consumption of any of 
the feed components or total dry matter consumed. However, 
the bulls in trial one consumed 73 lb more dry matter per head 
than steers. 
As determined by the experimental protocal, there was a 
significant difference in silage consumption (P<.0001). Total 
dry matter consumed also differed for the two diets (P<.001), 
however there were no differences between sexes within diets. 
Grain fed bulls and steers consumed about 380 lb more dry 
matter than bulls and steers fed silage. Most experimentation 
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Table 5. Dry matter consumption of corn grain, corn 
silage and supplement by bulls and steers 
in trial one 
Treatment N Corn^ Corn Supplement Total 
grain silage (lb) dm 
(lb) (lb) (lb) 
Bulls 6 1677. 63 2639. 22 288. 92 3766. 93 
Steers 6 1603. 77 2604. 65 287. 43 3693. 97 
Silage 6 0 3249. 63® 287. 43 3537. 07° 
Corn grain 6 1640. 70 1994. 23^ 288. 92 3923. 83*^ 
Bulls/silage 3 0 3262. 287. 57 3550. 33! 
Bulls/grain 3 1677. 63 2015. 67^ 290. 27 3983. 53° 
Steers/silage 3 0 3236. 50g 287. 30 3523. 80g 
Steers/grain 3 1603. 77 1972. 77b 287. 57 3864. 13° 
Corn grain was fed to only three lots within each sex 
treatment. 
. ^''^Means in columns within treatment with different 
superscripts differ {P<.05). 
G'^Means in columns within treatment with different 
superscripts differ (P<.001). 
®'^Means in columns within treatment with different 
superscripts differ (P<.0001). 
confirms that more total dry matter should be consumed by 
cattle fed a higher energy ration. Van Soest et al. (1984) 
suggested that even though intake has been recognized as a 
comparatively independent nutritional attribute, most ordinary 
ration formulation programs, and the NRC included, assume that 
73 
a diet of higher net energy (or digestibility) will be 
consumed better. 
Data from trial two (Table 6) shows an effect of sex on 
dietary intake (P<.05). In contrast to the first trial, total 
dry matter consumption per head was greater for steers by more 
than 145 lb. 
Previous research by Oltjen (1982) , Field (1971) and 
Klosterman et al. (1954) suggests that weaned and yearling age 
bulls consume more total dry matter than steers of equal age 
fed the same diet. Bailey et al. (1966a) found the opposite 
results indicating weaned bulls placed into the feedlot 
consume less total dry matter than equal aged steers fed the 
same diet. Comparing the results of the trials within this 
experiment and the contradictory findings in the literature 
would seem to indicate a further need for research in this 
area with further consideration of possible breed and frame 
size effects. 
Diet also affected the total dry matter consumed per head 
with the higher energy ration resulting in the larger intake 
(P<.0002). The steers on the higher energy diet consumed 110 
lb more grain dry matter (P<.05) and 130 lb more silage dry 
matter (P<.05) per head than the bulls on the same ration. 
This lead to a significant difference (P<.05) in total dry 
matter consumption between these same two groups, with steers 
consuming a greater quantity than bulls. 
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Table 6. Dry matter consumption of corn grain, corn 
silage and supplement by bulls and steers 
in trial two 
Treatment N Corn^ Corn Supplement Total 
grain silage (lb) dm 
(lb) (lb) (lb) 
Bulls 4 1961. 3 of 2962. 38f 328. 00 4271. 13f 
Steers 4 2071. 15^ 3055. 75b 327. 72 4419. 20° 
Silage 4 0 3750. 43d 329. 57 4078. 53^ 
Corn grain 4 2016. 23 2267. 70*^ 326. 15 4611. 80® 
Bulls/silage 2 0 3723. 05? 329. 07 4050. 75f 
Bulls/grain 2 1961. 30^ 2201. 70^ 326. 93 4491. 50"^ 
Steers/silage 2 0 3777. 80=^ 330. 07 4106. 30® 
Steers/grain 2 2071. 15^ 2333. 70^ 325. 37 4732. 10° 
^Corn grain was fed to only three lots within each sex 
treatment. 
Bfb'CMeans in columns within treatment with different 
superscripts differ (P<.05). 
"^'^Means in columns within treatment with different 
superscripts differ (P<.0002). 
The response of the cattle in trial three (Table 7) was 
similar to that in trial two. Sex had a significant effect on 
silage and grain dry matter intake (P<.05) with steers 
consuming the largest quantity. Total dry matter intake was 
125 lb greater for the steers (P<.05) . Diet effects favored 
the total dry matter consumption of those animals fed out on 
the higher energy diet by more than 600 lb (P<.0001). 
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Table 7. Dry matter consumption of corn grain, corn 
silage and supplement by bulls and steers 
in trial three 
Treatment N Corn^ Corn Supplement Total 
grain silage (lb) dm 
(lb) (lb) (lb) 
Bulls 4 1849. 35^ 2505. 30^ 297. 25 3727. 00^ 
Steers 4 1922. 95^ 2594. 85^ 297. 70 3854. 03^ 
Silage 4 0 3159. 13° 299. 27 3456. 83° 
Corn grain 4 1886. 15 1941. 03^ 295. 68 4124. 20° 
Bulls/silage 2 0 3114. 90? 299. 27 3456. 83f 
Bulls/grain 2 1849. 35=* 1895. 70^ 295. 23 4041. 40° 
Steers/silage 2 0 K 3203. 35g 299. 27 3501. 05g 
Steers/grain 2 1922. 95b 1986. 35^ 296. 13 4207. 00° 
^Corn grain was fed to only three lots within each sex 
treatment. 
^^^Means in columns within treatment with different 
superscripts differ (P<.05). 
^^^Means in columns within treatment with different 
superscripts differ (P<.0001). 
The steers given grain again consumed more grain dry 
matter (P<.05) than the bulls fed the same diet. The total 
dry matter consumed, though not significant, was 166 lb 
greater for grain fed steers over bulls fed the same diet. 
Table 8 contains the combined dry matter consumption data 
from trials two and three. There was a difference in corn 
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Table 8. Dry matter consumption of corn grain, corn 
silage and supplement by bulls and steers 
in trials two and three 
Treatment N Corn^ Corn Supplement Total 
grain silage (lb) dm 
(lb) (lb) (lb) 
Bulls 8 1905. 33? 2733. 84 312. 63 3999. 06 
Steers 8 1997. 05^^ 2825. 30 312. 71 4136. 61 
Silage 8 0 3454. 78^^ 314. 42 3767. 68*^ 
Corn grain 8 1951. 19 2104. 36*=^ 310. 92 4368. 00® 
Bulls/silage 4 0 3418. 98 f 314. 17 3731. 
Bulls/grain 4 1905. 33(1 2048. 70^ 311. 08 4266. 45b,^ 
Steers/silage 4 0 3490. 58^ 314. 67 3803. 68^'^ 
Steers/grain 4 1997. 05^ 2160. 03^ 310. 75 4469. 55° 
^Corn grain was fed to only six lots within each sex 
treatment. 
afb,Cj^gans in columns within treatment with different 
superscripts differ (P<.05). 
"^'^Means in columns within treatment with different 
superscripts differ (P<.003). 
grain dry matter intake with bulls eating less than steers 
(P<.05), but there was no difference in total dry matter 
consumed between sexes. The corn grain diet was consumed in a 
greater amount (P<.003) than the silage diet. The bulls and 
steers fed the corn grain diet consumed more than 600 lb of 
dry matter per head than the silage fed bulls and steers. 
77 
Feed Cost by Period 
The feed costs per head per day by period and overall 
for trials one, two and three are found in Tables 9, 10 and 
11, respectively. Through all three trials the cattle fed the 
all silage ration had a significantly lower feed cost per head 
per day in each period. Overall, the feed costs per head per 
day for each trial were the lowest for the silage fed bulls 
and steers (P<.0003). The difference in feed cost per head 
between the diets probably reflects the lower price placed on 
the silage feedstuff because of its lower energy content per 
pound of dry matter as compared to the corn grain. Though not 
statistically significant, the total dry matter consumption 
per head for bulls in trial one was greater than that for 
steers. Likewise feed costs per head per day were more 
expensive for the bulls. These results are in agreement with 
those reported by Araji et al. (1977) . 
Trial one differed from trials two and three, however, on 
the effect of sex on feed cost per head both by period and 
overall. In trial one (Table 9) the bulls had a higher feed 
cost per head per day in period one than steers (P<.05) . 
Although not significant, the bulls feed cost per head per day 
was higher in all but the last period as well as through the 
entire feeding period in trial one. The bulls overall feed 
cost was $.013 more per day than steers. 
Table 9. Feed cost per head per day by period and for the entire test for bulls and 
steers in trial one 
Treatment N 
1 2 3 
Period 
4 5 6 7 8 Overall 
Bulls 
Steers 
6 
6 
.599 
.597 
.657 
.646 
.739 
.720 
.786 
.755 
.906 
.889 
.927 
.915 
.956 
.981 
.759 
.746 
Silage 
Corn grain 
6 
6 
.449^ 
. 643® 
.503^ 
.693® 
.540^ 
.763® 
.608^ 
.851® 
.637^ 
.903® 
.738^ 
1.057® 
.769^ 
1.073® 
.802f 
1.134® 
.625^ 
.881® 
Bulls/silage 
Bulls/grain 
Steers/silage 
Steers/grain 
3 
3 
3 
3 
.451^ 
.664^ 
.446^ 
.622° 
.500® 
.697^ 
.505^ 
.689^ 
.534® 
.779b 
.545® 
.746° 
.611® 
.867b 
.604® 
.836^ 
.644® 
.928° 
.631® 
.879° 
.738® 
1.074° 
.738® 
1.039° 
.780? 
1.074° 
.758® 
1.071° 
.802® 
1.109° 
.802® 
1.160° 
-.III: 
.623® 
.870° 
3ft),Cj^eans in columns within treatment with different superscripts differ 
(P<.05) . 
â S 
' Means in columns within treatment with different superscripts differ 
(P<.0001). 
Table 10. Feed cost per head per day by period and for the entire test for bulls 
and steers in trial two 
Trt N 
1 2 3 4 
Period 
5 6 7 8 9 Overall 
Bulls 4 .723 .867 .873 .870 .836 .937 1.033 1.028 1. 216 .918 
Steers 4 .733 .870 .881 .892 .863 .974 .989 1.082 1. 203 .941 
Silage 4 .6235 .739® .733Î .744® .711® .786? .792° .864? 1. 044® .779® 
Grain 4 .834^ .999^ 1.021% 1.018% .988% 1.124% 1.123° 1.246% 1. 375r 1.081% 
Bulls/ 2 .615^ .740^ .734% .742^ . 705^ '.780® .788® .861® 1. 032® .775® 
silage 
Bulls/ 2 .832^ .995b 1.012^ .999b . 967^ 1.094b 1.278^ 1.195b 1. 400b 1.062b 
grain 
Steers/ 2 .632^ .738^ .733^ .746^ . 717® .793® .797® .867® 1. 056® .783® 
silage 
Steers/ 2 .835^ 1.003b 1.030^ 1.038^1. 009b 1.155b 1.182^ 1.298b 1. 349b 1.099b 
grain 
^'^Means in columns within treatment with different superscripts differ (P<.05). 
c d 
' Means in columns within treatment with different superscripts differ (P<.02). 
®'^Means in columns within treatment with different superscripts differ 
(P<.0003). 
Table 11. Feed cost per head per day by period and for the entire test for bulls 
and steers in trial three 
Treatment N 
1 2 3 
Period 
4 5 6 7 8 Overall 
Bulls 4 .732 .726 .739* .791 .793 .838 .861 .912 .797* 
Steers 4 .738 .746 .763^ .812 .807 .867 .898 .943 .821% 
Silage 4 .631^ .625f .625f .663f .661* .702* .732* .798* .678* 
Corn grain 4. .839® .848® .877® .940® .939 1.003® 1.027 1.057® .941® 
Bulls/silage 
Bulls/grain 
Steers/silage 
Steers/grain 
2 
2 
2 
2 
.616* 
.837° 
.634* 
.859^ 
.619* 
.860° 
.632* 
.894° 
.661* 
.926% 
.660* 
.953° 
.698? 
.978° 
.707? 
1.028° 
.727* 
.995b 
.737* 
1.059° 
.788* 
1.037° 
.809* 
1.077° 
.671* 
.923% 
.684* 
.959° 
*'^'°Means in columns within treatment with different superscripts differ 
(P<.05). 
^'^Means in columns within treatment with different superscripts differ 
(P<.0001). 
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In trial two (Table 10) there were no significant 
differences in feed costs per head between bulls and steers, 
although steers had higher feed costs in seven out of nine 
periods and for the entire trial. Overall feed costs per day 
were greater for the steers by $.023. 
There were feed cost differences in trial three between 
the bulls and steers (Table 11) . Steers in period three 
(P<.05) had a higher feed cost per day than the bulls. For 
the entire test period, bulls cost $.024 less per head to feed 
(P<.05), as would be expected if the bulls were consuming less 
feed. The lower daily feed costs of bulls compared to steers 
conflicts with results reported by Araji et al. (1977). 
Reviewing the effects of sex within diet in trial one, 
the trend through the periods shows that bulls and steers fed 
the corn grain and silage diet were generally not different in 
feed cost per head per day and that bulls and steers fed only 
silage were not different in feed cost per head per day. 
In the second trial almost the same trends occurred when 
the means of sex within diet were compared, but in this trial 
the higher feed cost values shifted from the bulls to the 
steers. The sex within diet means in trial three were 
different than that seen in the first two trials. The steers 
fed the grain diet differed from grain fed bulls in feed cost 
per head per day in two of the periods and overall (P<.05). 
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Table 12 contains the feed cost per head per day by 
period and overall for trials two and three combined. There 
were no differences attributable to sex, though bulls were fed 
for $.023 less per day. Diet favored those cattle fed an all 
silage ration in all periods (P<.0001) and over the entire 
feeding period (P<.0001). 
The feed cost per pound of gain per head by period and 
for the entire test for trial one, two and three are found in 
Tables 13, 14 and 15, respectively. Observations of the feed 
costs per pound of gain revealed bulls nearly always had the 
cheaper cost of gain. The main effect of sex showed bulls 
made the most economical gains in all three of the trials with 
the diferences being significant for the entire test period in 
trial one (P<.002). Bulls in trial one had a $.027 advantage 
in feed cost per pound of gain while those in trials two and 
three both maintained a $.01 advantage. This further reflects 
differences in dry matter consumption between the bulls and 
steers in this study. Klosterman et al. (1954), Araji et al. 
(1977) and Price et al. (1980) found that feed costs per pound 
of gain were best for bulls. Hodge (1982) reported similar 
results where bulls were fed for $.019 less per pound of gain 
than steers. 
The overall diet effect on feed cost per pound of gain 
per head was significant for all three trials (Tables 13, 14 
and 15). The cattle fed the silage diet had a $.071 (P<.002), 
Table 12. Feed cost per head per day by period and for the entire test for bulls 
arid steers in trials two and three 
Treatment N Per iod^ 
1 2 3 4 5 6 7 8 Overall 
Bulls 8 .728 .797 .806 .831 .815 .887 .947 .970 .858 
Steers 8 .735 .808 .822 .852 .835 .920 .943 1.013 .881 
Silage 8 .627° .682° .679° .704° .686° .744° .762° .831° .728° 
Corn grain 8 .836° .923° .949* .979° .964^ 1.063° 1.128° 1.152° 1.011° 
Bulls/silage 4 .623? .678? .677? .697? .683? .739? .757? .824? .723? 
Bulls/grain 4 .832° .916° .936° .965^ .946^ 1.036° 1.136° 1.116^ .992° 
Steers/silage 4 .63lg .686? .682? .710? .688% .750* .767* .838* .734* 
Steers/grain 4 .840° .931^ .962^ .994° .981^ 1.091° 1.120° 1.187° 1.029° 
^Only the first eight periods of trial two are compared to the coresponding 
periods in trial three. 
^'^Means in columns within treatment with different superscripts differ (P<.05). 
c d 
' Means in columns within treatment with different superscripts differ 
(P<.0001). 
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$.037 (P<.05) and $.046 (P<.0005) lower overall feed cost per 
pound of gain in trials one, two and three, respectively. 
Across sexes and diets, steers in trial one fed the grain diet 
had the highest overall feed cost per pound of gain (P<.05), 
$.021 higher than the bulls on the same diet. Bulls fed 
silage had the best feed cost per pound of gain at $.032 less 
than steers fed the same diet. 
Trials two and three (Tables 14 and 15) again had steers 
on grain incurring the highest feed cost per pound of gain 
though not significantly different than grain fed bulls. 
Neither was there any difference in feed cost per pound of 
gain between silage fed bulls and steers in trials two and 
three. 
Table 16 provides the feed cost per pound of gain when 
trials two and three were combined. There was no effect of 
sex, however, steers did have a $.01 higher feed cost per 
pound of gain. Diet gave a $.041 overall advantage to the 
silage fed cattle though not significant. 
Carcass and Live Weight Values 
The actual price received per hundred pounds of carcass, 
the estimated price that would have been received if all bulls 
were classified as bullocks (stag) per hundred pounds of 
carcass, the breakeven price, the estimated actual live value 
per hundred weight, and the estimated live value per hundred 
Table 13. Feed cost per pound of gain per head by period and for the entire test 
for bulls and steers in trial one 
Treatment N 
1 2 3 
Period 
4 5 6 7 8 Overall 
Bulls 6 .180® .276 .237 .3049 .390 .294 .329 .494 .2929 
Steers 6 .202° .338 .249 .412% .333 .313 .319 .598 .319% 
Silage 6 .176j .267 .215f .328® .311® .270® .279® .442® .2709 
Corn grain 6 .207^ .347 .271^ .388^ .411^ .337^ .368% .650% .341% 
Bulls/silage 
Bulls/grain 
Steers/silage 
Steers/grain 
3 
3 
3 
3 
.171® 
.190® 
.180® 
.223° 
.233® 
.319® 
.301® 
.375% 
K-212® 
'P.261®' 
'°.217® 
.281% 
KVS 
.380° 
.444° 
.310® 
.470% 
.313® 
.353® 
.257® 
.331°' 
.284®' 
.342° 
_.278 
P.379 
°.279 
.358 
.344® 
.643% 
.539® 
.657% 
.254® 
b'330% 
'°.286° 
.35l3 
a,bfC,d^2^^g in columns within treatment with different superscripts differ 
(P<.05). 
6 f 
' Means in columns within treatment with different superscripts differ (P<.01). 
9'%Means in columns within treatment with different superscripts differ 
(P<.002). 
Table 14. Feed cost per pound of gain per head by period and for the entire test 
for bulls and steers in trial two 
Trt N 
1 2 3 4 
Period 
5 6 7 8 9 Overall 
Bulls 
Steers 
4 
4 
.327 
.339 
.300 
.294 
.372 
.381 
.363 
.377 
.324 
.334 
.322 
.328 
.333 
.346 
.481 
. 511 
.718 
.671 
.368 
.378 
Silage 
Grain 
4 
4 
.297^ 
.3699 
.299 
.295 
.373 
.380 
.371 
.369 
.318 
.340 
.287^ 
.363® 
.305^ 
.3749 
.449! 
.5439 
.749 
.641 
.355® 
.392° 
Bulls/ 
silage 
Bulls/ 
2 
2 
.285® 
.368^ 
.302 
.299 
.386 
.359 
.371 
.355 
.323 
.325 
.286® 
.358^ 
.304® 
'^.363^ 
.446® 
.515b 
.-820 
.616 
.356® 
.381®'b 
grain 
Steers/ 
silage 
Steers/ 
2 
2 
.310® 
.369^ 
.296 
.292 
.360 
.401 
.371 
.383 
.314 
.355 
.289® 
.367° 
'b.306® 
.385^ 
.452® 
.570° 
.677 
.665 
.354® 
.403b 
grain 
3fb,Cj^eans in columns within treatment with different superscripts differ 
(P<.05). 
^'^Means in columns within treatment with different superscripts differ (P<.02). 
^'^Means in columns within treatment with different superscripts differ 
(P<.002). 
Table 15. Feed cost per pound of gain per head by period and for the entire test 
for bulls and steers in trial three 
Treatment N Period 
1 2 3 4 5 6 7 8 Overall 
Bulls 4 .279 .345 .242 262 .344 .233 .336 589% .297 
Steers 4 .277 .319 .250 289 .363 .243 .369 . 454° .307 
Silage 4 .250 .358 .240 240° .338 .208% .313 474 .279® 
Corn grain 4 .306 .305 .252 311^ .369 .268^ .392 568 .325^ 
Bulls/silage 2 .240 .400 .240 230g .342 .204% .314 536^'b.277^ 
Bulls/grain 2 .318 .290 .243 294b .345 .262^ .358 641* .317° 
Steers/silage 2 .261 .316 .240 251* .335 .212f .313 412° .281? 
Steers/grain 2 .294 .321 .260 328° .392 .275b .426 495° .333° 
^'^Means in columns within treatment with different superscripts differ (P<.05) 
°'^Means in columns within treatment with different superscripts differ 
(P<.003). 
• 
®'^Means in columns within treatment with different superscripts differ 
(P<.0005). 
Table 16. Feed cost per pound of gain per head by period and for the entire test 
for bulls and steers in trials two and three 
Treatment N Period^ 
1 2 3 4 5 6 7 8 Overall 
Bulls 8 .303 .322 .307 .312 .334 .277 .334 .535 .333 
Steers 8 .308 .306 .315 .333 .349 .285 .357 .482 .343 
Silage 8 .274° .328 .306 .305 .328% .248^ .309® .462° .317 
Corn grain 8 .337° .300 .316 .340 .354b .315b .383^ .555^ .358 
Bulls/silage 
Bulls/grain 
4 .262^ .351 .313 .300 .333% .245 .309^ .491* 'b.317 
4 .343" . .294 .301 .324 .335* .310 .360^ .578* .349 
Steers/silage 4 .285^'°.306 .300 .311 .324% .250 .309g .432^ .317 
Steers/grain 4 .331" .307 .331 .355 .373b .321 .405b .532* .368 
^Only the first eight periods of trial two are compared to the coresponding 
periods in trial three. 
^'^Means in columns within treatment with different superscripts differ (P<.05). 
°'^Means in columns within treatment with different superscripts differ 
(P<.008) . 
G f 
' Means in columns within treatment with different superscripts differ 
(P<.0005). 
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weight if all bulls were classified as bullocks (stag) for the 
cattle in trial one have been calculated and are presented in 
Table 17. Steer carcasses actually sold for almost $8.00 more 
per hundred weight than bulls (P<.01). Diet had no 
significant effect on any values in this table. Steers fed 
grain were marketed for the highest actual value per hundred 
weight of carcass, $101.57 (P<.05). Silage fed bulls and 
grain fed bulls sold for the lowest actual price though not 
significantly different than silage fed steers. 
The different carcass values assessed to the treatment 
groups can partially be explained because of the compositional 
differences in the carcasses at the time of slaughter. Due to 
the growth promoting hormone testosterone, the growth period 
of the intact male is lengthened over that of the steer 
postponing the laying down of fat until much later in the 
feeding period (Oltjen, 1982; Brethour, 1982). The cattle in 
these trials were processed at a time when the steers had 
started to deposit body fat, but not many of the bulls had 
reached this physiological stage of maturity. The steers 
therefore, tended to have higher quality grades and higher 
carcass values. 
Carcasses from silage fed cattle also tended to be lower 
in value than those from corn grain fed cattle because of the 
lower carcass weights and quality grades attained by the 
cattle fed the lower energy diet. These findings are in 
Table 17. The price received per hundred pounds of carcass, the breakeven price 
per hundred pounds of carcass and the estimated live value per hundred 
weight of bulls and steers in trial one 
Treatment N Carcass Carcass Breakeven Live Live 
value value value value value 
($/cwt) ($/cwt) ($/cwt) ($/cwt) ($/cwt) 
Bulls 6 91.76^ 90.77^ 97.11^ 57.55^ 56.92^ 
Steers 6 99.23® 99.239 102.339 62.07® 62.07® 
Silage 6 93. 82 93. 82 99.58 58.30 58.30 
Corn grain 6 97.17 96.17 99.87 61.32 60.69 
Bulls/silage 3 90.76% 90.76% 97.27% 56.00% 56.00% 
Bulls/grain 3 92.76% 90.77% 96.95% 59.10%'° 57.85%'° 
Steers/silage 3 96.88%'° 96.88%'° 101.88° 60.61%'° 60.61°'° 
Steers/grain 3 101.57° 101.57° 102.78° 63.54° 63. 54° 
1 2 
' Values in these columns are calculated assuming all bulls received a stag 
classification. 
^'^'"^Means in columns within treatment with different superscripts differ 
(P<.05). 
^'^Means in columns within treatment with different superscripts differ 
(P<.01). 
^'^Means in columns within treatment with different superscripts differ 
(P<.003). 
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agreement with those found in the literature. One other fact 
that needs to be mentioned is that some of the cattle were 
graded as bullocks. Some of the bulls and also a few steers 
were placed into the sex class of "bullock" or "stag". This 
most certainly relates, at least in the case of the steers, to 
the Brahman breeding involved and thus the crestiness 
appearing in the neck region. 
The bullock or stag determination is made by the USDA 
grader as the carcass is evaluated on the rail. When the 
"pizzle muscle" is relatively large, dark red in color and 
coarse in texture and/or when the "pizzle eye" is relatively 
large and/or when the crest and "jump" muscles are noticeably 
developed and/or when the lean is at least dark red in color 
with a dull "muddy" apperance and/or the lean has an "open" 
texture, carcasses can be classified as bullock or stag by the 
grader (Dikeman et al., 1985). It was the intent of this 
investigation to consider what would happen to the economic 
returns of bulls if all would have been classified as stags by 
the grader. It should be noted that stag carcasses were 
docked $10.00 to $17.00 per hundred weight from the carcass 
value of choice steers throughout the marketing periods of 
this experiment. 
The effect of assigning all bulls a stag grade did 
increase the significance of the sex effect on the carcass 
value, but did not significantly change the carcass values 
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under the diet treatment for trial one. The reason the 
carcass value did not change very much in trial one when all 
bulls were assumed to have received a stag classification is 
because more than 90% of the bulls actually did receive a stag 
classification. 
Breakeven values were significantly higher for the steers 
by more than $5.00 per hundred weight (P<.003). The steers 
fed silage and those fed grain assumed a higher breakeven 
value than the silage fed and grain fed bulls (P<.05). The 
differences in breakeven values are in part due to the heavier 
carcasses produced by the bulls and their generally lower feed 
cost per pound of gain. 
Actual live value favored the steers under all treatments 
with the sex main effect (P<.01) and the sex within diet means 
(P<.05) showing significance. Grain fed steers had the 
greatest actual live value of $63.54 per hundred weight, while 
bulls fed silage were worth the least at $56.00 per hundred 
weight. 
The actual carcass values of steers and bulls in trial 
two (Table 18) were not significantly different, but favored 
the steers by $3.37 per hundred weight. Grain fed cattle 
tended to receive a higher actual price per hundred pounds of 
carcass than those fed silage. The higher actual price given 
to grain fed cattle carcasses again is a reflection of their 
tendency to receive higher quality grades over silage fed 
Table 18. The price received per hundred pounds of carcass, the breakeven price 
per hundred pounds of carcass and the estimated live value per hundred 
weight of bulls and steers in trial two 
Treatment N Carcass 
value 
($/cwt) 
Carcass 
value 
($/cwt) 
Breakeven 
value 
($/cwt) 
Live 
value 
($/cwt) 
Live-
value 
($/cwt) 
Bulls 
Steers 
4 
4 
99.93 
103.30 
87.939 
103.30" 
99.61 
101.52 
61.19 
63.12 
53.759 
63.12" 
Silage 
Corn grain 
4 
4 
99.61 
103.61 
94.90% 
96.33^ 
104.67? 
96.46^ 
59.93^ 
64.38° 
57.099 
59.78" 
Bulls/silage 
Bulls/grain " 
Steers/silage 
Steers/grain 
2 
2 
2 
2 
97.35^ , 
102.50^'^ 
101. 
104.72^ 
87.92% 
87.94* 
101.87^ 
104.72° 
104.50% 
94.73° 
104.BSf 
98.18° 
57.60? 
64.78° 
62.26° 
63.99° 
51.93? 
55. 57° 
62.26° 
63.99^ 
1 2 
' Values in these columns are calculated assuming all bulls received a stag 
classification. 
a,b,c,d^gg^g in columns within treatment with different superscripts 
differ (P<.05). 
®'^Means in columns within treatment with different superscripts differ 
(P<.007). 
^'^Means in columns within treatment with different superscripts differ 
(P<.0001). 
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cattle. Steers fed grain had carcasses worth more per hundred 
weight than the bulls placed on silage (P<.05). Calculating 
the carcass price considering all the bulls as stags made the 
grain fed and silage fed steer groups worth significantly more 
than both bull groups (P<.05). 
Breakeven values per hundred weight of carcass were equal 
for bulls and steers, but $8.00 higher for the cattle fed the 
silage diet (P<.007). Actual live values were not different 
for steers and bulls. Grain fed cattle had a $4.00 per 
hundred weight greater actual live value than silage fed 
cattle (P<.05). Actual live values were the same among bulls 
fed grain, steers fed grain and steers fed silage. These 
three groups differed only from the silage fed bulls (P<.05). 
Considering all bulls as stags, significantly changed the 
carcass and live values between bulls and steers. 
There was no significant difference in actual carcass 
value between bulls and steers in trial three (Table 19) , or 
between silage fed and grain fed cattle. Silage fed steers 
did have the most valuable carcasses ($94.02/cwt), though not 
different from bulls fed grain ($93.98/cwt), steers fed grain 
{$93.20/cwt) or bulls fed silage ($89.62/cwt). If all the 
bulls would have been classified as stag, the carcass value 
between bulls and steers would have been significantly 
different (P<.05). The lowest breakeven value belonged to the 
grain fed bulls (P<.05). 
Table 19. The price received per hundred pounds of carcass, the breakeven price 
per hundred pounds of carcass and the estimated live value per hundred 
weight of bulls and steers in trial three 
Treatment N Carcass Carcass Breakeven Live Live 
- value value value value value 
($/cwt) {$/cwt) ($/cwt) {$/cwt) ($/cwt) 
Bulls 4 91. 80 85.43g 90.66% 57.10 53.10% 
Steers 4 93. 61 93.61° 92.55° 58.01 58.01° 
Silage 4 91.82 89.72 93.81 56.44 55.14 
Corn grain 4 93. 59 89.31 89.40 58.67 55.96 
Bulls/silage 2 89.62 85,42 92.83^'^ 54.61 52.03 
Bulls/grain 2 93. 98 85.43 88.49° 59.59 54.17 
Steers/silage 2 94. 02 94.02 94.79* 58.26 58.26 
Steers/grain 2 93.20 93.20 90.3lb'C 57.75 57.75 
1 2 
' Values in these columns are calculated assuming all bulls received a stag 
classification. 
^'^''^Means in columns within treatment with different superscripts differ 
{P<.05) . 
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Table 20 contains the carcass value, breakeven price and 
live value for trials two and three. Sex and diet had no 
effect on actual carcass value. However, if all the bulls 
were to have graded stag, then sex had a significant effect 
(P<;0003). Breakeven prices significantly favored the cattle 
fed grain (P<.05). Grain fed bulls had almost an $8.00 lower 
breakeven cost than silage fed steers, though breakeven costs 
were not significantly different between bulls and steers fed 
any diet. 
Actual live values tended to be greater for grain fed 
cattle. Bulls fed grain had the highest actual live value 
($62.18/cwt) even though not significantly different than the 
steers fed grain ($60.87/cwt), or silage ($60.26/cwt). 
Assigning all bulls to a stag classification significantly 
lowered their live value compared to steers (P<.05). 
Total and Net Returns 
Total and net returns per head for bulls and steers in 
trials one, two and three are provided in Tables 21, 22 and 
23, respectively. There was no sex effect on actual total or 
net returns in trial one. Cattle fed the grain diet had a 
$75.00 higher actual total return (P<.002), but statistically 
the same actual net return as those cattle fed silage. The 
actual net returns per head were negative for all treatment 
Table 20. The price received per hundred pounds of carcass, the breakeven price 
per hundred pounds of carcass and the estimated live value per hundred 
weight of bulls and steers in trials two and three 
Treatment N Carcass 
value 
($/cwt) 
Carcass 
value 
($/cwt) 
Breakeven 
value 
($/cwt) 
Live 
value 
($/cwt) 
Live^ 
value 
($/cwt) 
Bulls 
Steers 
8 
8 
95.86 
98.45 
86.68° 
98.45° 
95.13 
97.03 
59.14 
60.56 
53.42° 
60.56° 
Silage 
Corn grain 
8 
8 
95.72 
98. 60 
92.31 
92. 82 
99.24® 
92.93° 
58.18 
61. 53 
56.12 
57. 87 
Bulls/silage 
Bulls/grain 
Steers/silage 
Steers/grain 
4 
4 
4 
4 
93.49 
98.24 
97.95 
98.96 
86.67® 
86.68? 
97.95% 
98.96^ 
98.66 
91.61 
99. 82 
94.25 
56.10* 
62.18° . 
60.268'b 
60.87° 
51.98® 
54. 87? 
60.26° 
60.87° 
1 2 
' Values in these columns are calculated assuming all bulls received a stag 
classification. 
^'^Means in columns within treatment with different superscripts differ 
(P<.05) . 
^'^Means in columns within treatment with different superscripts differ 
(P<.0003). 
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Table 21. Total and net returns per head for bulls and 
steers in trial one 
Treatment N Total Total! Net Net 2 
returns returns returns returns 
($) ($) ($) ($) 
Bulls 6 689. 37 681. 61 -43. 16 -50. 92 
Steers 6 695. 08 695. 08 -25. 32 -25. 32 
Silage 6 654. 75° 654. 75° -44. 03 -44. 03 
Corn grain 6 729. 69^ 721. 94<3 -24. 48 —32. 23 
Bulls/silage 3 653. 653. 66^ -50. 21 -50. 21 
Bulls/grain 3 725. 07^ 709. 56° -36. 13 -51. 64 
Steers/silage 3 655. 84® 655. 84! -37. 83 -37. 83 
Steers/grain 3 734. 31^ 734. 31° -12. 81 -12. 81 
T_ 2 
'Values in these columns are calculated assuming all 
bulls received a stag classification. 
^''^Means in columns within treatment with different 
superscripts differ (P<.05). 
°^^Means in columns within treatment with different 
superscripts differ (P<.002). 
groups in trial one ranging from $-12.81 for grain fed steers 
to $-50.21 for silage fed bulls. 
The bulls and steers fed grain had a higher actual total 
return (P<.05) than the bulls and steers fed the silage diet 
but the difference in net returns between the two groups was 
not statistically significant. The higher actual total 
returns for the corn grain fed cattle were due in part to the 
heavier carcasses that were produced by this diet. The actual 
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Table 22. Total and net returns per head for bulls and 
steers in trial two 
Treatment N Total Total! Net Net^ 
returns returns returns returns 
($) ($) ($) ($) 
Bulls 4 681.55 597.799 9.15 -74.619 
Steers 4 686.67 686.67" 15.72 15.72" 
Silage 4 605.72% 576.429 -29.089 
53.97" 
-58.38® 
Corn grain 4 762. 51" 708.05" -.49 = 
Bulls/silage 
Bulls/grain 
2 
2 
596.11® 
767.00° 
537.51® 
658.08° 
-41.17® 
59.49° 
-99.77® 
-49.13° 
Steers/silage 
Steers/grain 
2 
2 
615.33® 
758.02° 
615.33° 
758.02° 
-17.00® 
48.45° 
-17.00° 
48.45° 
1 2 
'Values in these columns are calculated assuming all 
bulls received, a stag classification. 
a,b,c,d^22ns in columns within treatment with different 
superscripts differ (P<.05). 
®'^Means in columns within treatment with different 
superscripts differ {P<.003). 
9'^Means in columns within treatment with different 
superscripts differ (P<.0009). 
net returns were not different because of the high number of 
both bulls (90%) and steers (23%) classified as stags, and the 
generally lower quality grades given to those steer carcasses 
that were graded as steers. Classifying all bulls as stags 
lowered the total and net returns for bulls but did not change 
the values significantly. 
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Table 23. Total and net returns per head for bulls and 
steers in trial three 
Treatment N Total Total! Net Net^ 
1 
returns returns returns returns 
($) ($) ($) ($) 
Bulls 4 649. 27 603. 10^ 12. 67 -33. 50 
Steers 4 650. 04 650. 04^ 8. 57 8. 57 
Silage 4 598. 44f 584. 45^ -11. 62 -25. 61 
Corn grain 4 700. 87^ 668. 70® 32. 85 
• 
68 
Bulls/silage 2 590. 29g 562. 30^ -18. 59 -46. 58 
Bulls/grain 2 708. 24^ 643. 91 
-, u 43. 91 -22. 76 
Steers/silage 2 606. 59% 606. 59a fb -4. 65 -4. 65 
Steers/grain 2 693. 50° 693. 50° 21. 79 21. 79 
1 2 
' Values in these columns are calculated assuming all 
bulls received a stag classification., 
a/b,cleans in columns within treatment with different 
superscripts differ (P<.05). 
^'^Means in columns within treatment with different 
superscripts differ (P<.01). 
f'9fjeans in columns within treatment with different 
superscripts differ (P<.002). 
Sex had no effect on total or net returns in trial two 
(Table 22). The high energy diet had the greatest actual 
total (P<.0009) and best actual net return (P<.0009). Grain 
fed bulls and steers had almost a $150.00 higher actual total 
return than bulls and steers provided the silage diet (P<.05). 
The difference observed in total returns is again a result of 
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lower quality grades given to the silage fed cattle due to 
insufficient marbling. Actual net returns were more than 
$60.00 higher for the grain fed bulls and steers {P<.05). If 
all bulls were graded as stags, then the total and net returns 
would have significantly favored the steers (P<.0009) . 
In trial three (Table 23) silage fed cattle sustained a 
lower actual total (P<.002) return than those consuming grain. 
Grain fed bulls and steers returned over $100 more per head 
than the bulls and steers provided silage (P<.05). Grain fed 
bulls had the greatest actual net return per head, $43.91, 
though not different than grain fed steers $21.79. Klosterman 
et al. (1954) found that in one of his bull versus steer 
experiments, bulls achieved a greater net profit than steers, 
while in another he found bulls to have a slightly less net 
profit than steers. 
The silage fed bulls and steers actual net returns were 
the lowest per head at $-18.59 and $-4.65, respectively. 
Assigning all bulls to the stag classification had a 
significant effect on the total (P<.05) but not net returns. 
Table 24 lists the combined total and net returns for 
trials two and three. There was no sex effect on actual total 
or net returns. Higher actual net and total returns were 
observed for those cattle fed grain (P<.0003). Grain fed 
bulls had the greatest actual net return per head at $51.70 
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Table 24. Total and net returns per head for bulls and 
steers in trials two and three 
Treatment N Total 
returns 
($) 
Total! 
returns 
($) 
Net 
returns 
($) 
Net^ 
returns 
($) 
Bulls 
Steers 
6 
8 
665.41 
668.36 
600.45% 
668.36" 
10.91 
12.15 
-54.059 
12.15" 
Silage 
Corn grain 
8 
8 
602.089 
731.69" 
580.439 
688.38" 
-20.359 
43.41" 
-42.00® 
.10% 
Bulls/silage 
Bulls/grain 
Steers/silage 
Steers/grain 
4 
4 
4 
4 
593.20^ 
737.62° 
610.96? 
725.76° 
549.90^ 
650.99° 
610.96° 
725.763 
-29.88® 
51.70° 
-10.83* 
35.12° 
-73.18% . 
-34.93®'° 
-10.83° 
35.12° 
1 2 
' Values in these columns are calculated assuming all 
bulls received a stag classification. 
a,b,c,d^^ans in columns within treatment with different 
superscripts differ (P<.05). 
®'^Means in columns within treatment with different 
superscripts differ (P<.008). 
9'^Means in columns within treatment with different 
superscripts differ (P<.0003). 
even though not significantly different then the grain fed 
steer net return of $35.12. The actual net return difference 
between grain fed bulls and grain fed steers is probably due 
to the lower total feed cost per head and better feed cost per 
pound of gain realized by grain fed bulls. 
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The effect of giving all the bulls a stag classification 
made total and net returns significantly different for the sex 
effect (P<.0003). It further allowed steers fed grain to have 
the highest net return per head (P<.05). The steers on silage 
and the bulls fed grain assumed about the same net return, 
while the silage fed bulls had the lowest net return (P<.05) 
when all bulls were classed as stags. 
Chuck Composition 
So far, the actual net returns to the cattle producer 
when feeding bulls and steers to market at 16 to 17 months of 
age shows no real production advantage for either sex. The 
composition of the bull carcass however may be the key to 
swing the advantage to the bull because of its leaner carcass 
composition. The percentages of muscle, fat and bone of the 
chucks obtained from the bulls and steers from trial three are 
presented in Table 25. The major tissues of bovine carcasses 
show differential growth during development according to Berg 
and Butterfield (1968) and thus influence carcass composition 
and ultimately carcass value. Breed or genetic differences in 
relative tissue growth may be found throughout the finishing 
phase. Sexes differ in weight at the onset of the finishing 
phase with bulls showing delayed finishing compared to steers 
and thus reach higher muscle-bone ratios in the carcass when 
slaughtered at comparable weights to steers. 
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Table 25. Percentages of muscle, fat and bone of chucks 
from bulls and steers in trial three 
Treatment N Muscle Fat Bone 
(%) (%) (%) 
Bulls 12 66.49^ 15.72^ 17.25 
Steers 12 60.12^ 20.199 18.34 
Silage 12 64.93d 15.46^ 17.92 
Corn grain 12 61.67® 20.459 17.67 
Bulls/silage 6 68.40% 12.91* 17.66 
Bulls/grain 6 64.58° 18.52° 16.84 
Steers/silage 6 61.47°'° 18.01° 18.18 
Steers/grain 6 58.77= 22.37C 18.50 
SfbfCjjeans in columns within treatment with different 
superscripts differ (P<.05) . 
^'®Means in columns within treatment with different 
superscripts differ (P<.01) . 
^'^Means in columns within treatment with different 
superscripts differ (P<.0004) . 
In this study. bull chucks contained 6.0% more muscle 
(P<.0004) and 4.5% less fat (P<.0004) than chucks from steers. 
These results are in agreement with findings reported by 
Jacobs et al. (1977a). It should be noted that both bulls and 
steers in trial three were processed at the same age not at an 
equal degree of finish. Marketing the cattle at this 16 to 17 
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month age insures the palatability of the meat cuts produced 
by the bulls to be as acceptable as those cuts from steers. 
Silage fed cattle produced chucks that had 3.0% more 
muscle (P<.01) and 5.0% less fat (P<.0004) than those from 
grain fed cattle. Gains produced on low energy diets are 
generally leaner than gains produced on high energy diets 
(Grouse et al., 1985). High energy diets increase the rate of 
gain and increase fat deposition especially towards the end of 
the feeding period (Smith et al., 1976b; Prior et al., 1977; 
Ferrel et al., 1978; Byers, 1980) . Bulls fed silage produced 
chucks with the highest percent muscle (P<.05) and lowest 
percent fat (P<.05). Bulls fed grain and steers fed silage 
did not differ in percentages of muscle or fat. Grain fed 
steers produced chucks with the lowest percentage of muscle 
(P<.05) and greatest percentage of fat (P<.05). 
Future Implications 
The actual net returns between bulls and steers in all 
three trials were not significantly different under conditions 
of this experiment, in which bull carcasses were graded as 
steer carcasses as long as they were youthful in appearance 
and lacked the development of excessive crestiness in the neck 
region. This raises the question of why more young bull beef 
is not being produced, especially since it is a leaner product 
than that produced from steers (Kay and Houseman, 1974; Jacobs 
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et al., 1977a; Berry et al., 1978). One of the main problems 
to the production of bulls is the quality and yield grading 
systems being utilized by most packers. 
Pressure for change in the current grading system has 
developed because the demand trend for beef has shifted to 
cuts of meat that have a higher percentage of lean than those 
cuts purchased in the past, and this trend is expected to 
accelerate on through the turn of the century. Concerns about 
caloric intake, blood cholesterol and price of beef that has a 
high fat content are motivating factors for this change. 
The beef industry needs to take the initiative and alter 
the current grading system or develops a new method of animal 
evaluation to reward those cattle feeders that produce a lean 
beef animal with a high quantity retail yield. This would 
allow the consumer to get more of the lean red meat he/she 
desires and stimulate the cattle feeder to produce a product 
that the consumer demands, which is not the current practice 
because the incentives of the grading system make producers 
feed their cattle to a fatter endpoint than is wanted by the 
consumer. 
This is why bull beef can become a large part of the red 
meat produced in this country in the near future. The chuck 
data previously discussed (Table 25) shows the leanness 
advantage that bulls have over equally treated steers. Tables 
26 and 27 present the estimated percentages and pounds of 
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Table 26. Estimated percent retail yield and pounds of 
retail product produced from bulls and steers in 
trials one and two 
Treatment Trial Trial 
one two 
(%) (lb) (%) (lb) 
Bulls 75. ,69 567. 7^ 74. 49 503. 7® 
Steers 72. ,8^ 507. 8^ 71. ,2^ 472. 2^ 
Silage 75. .5® 527. .5® 75. 459. 79 
Corn grain 72. 9^ 548. ,o: 69. ,9] 516. 1^^ 
Bulls/silage 76. 551. 76. 470. 
Bulls/grain 74. 584. ,o'^  71. 9^ 537. 3b 
Steers/silage 74. 4^ 503. 6^ 74. 449. 
Steers/grain 71. 1° 511. 9^ 67. 9^ 495. 0^ 
^Yields were estimated using an .equation developed by 
Grouse and Dikeman (1976) . 
a,b,c,d^gg^g columns within treatment with different 
superscripts differ (P<.05). 
®'^Means in columns within treatment with different 
superscripts differ (P<.006) . 
^'^Means in columns within treatment with different 
superscripts differ (P<.0009) . 
^'^Means in columns within treatment with different 
superscripts differ (P<.0001). 
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Table 27. Estimated percent retail yield and pounds of 
retail product produced from bulls and steers in 
trial three and trials two and three combined 
Treatment 
(%) 
Trial 
three 
(lb) 
two 
{%) 
Trials 
and three 
(lb) 
Bulls 72.0 507.3 73.2® 505.5® 
Steers 70.0 484.6 70. 6^ 478.4^ 
Silage 74.0® 482.2 74.89 470.99 
Corn grain 68.0^ 509.7 69.0" 512.9% 
Bulls/silage 
Bulls/grain 
Steers/silage 
Steers/grain 
75.3a 
68.8°' 
72.7^' 
67.3° 
495.6B'b 
K 519.0* 
^ 468.8° . 
500.4®'° 
76.1% 
70.4° 
73. 6^ 
67. 6^ 
482.8* 
528.2° 
459.1° 
497.7% 
1 
Yields were estimated using an equation developed by 
Grouse and Dikeman (1976). 
a,b,c,dQgg^g in columns within treatment with different 
superscripts differ (P<.05). 
®'^Means in columns within treatment with different 
superscripts differ (P<.008). 
S'^Means in columns within treatment with different 
superscripts differ (P<.0001). 
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retail product from bull and steer carcasses in all three 
trials. 
Bull carcasses contained significantly higher estimated 
percentages of retail product in trials one and two, and when 
trials two and three were combined. The estimated retail 
product percentages calculated for the bulls and steers in 
these trials were very close to those reported by Stendér 
(1984) for similar type bull and steer carcasses, even though 
he used an adjusted backfat measuement in the equation by 
Grouse and Dikeman (1976). The difference in retail product 
percentage existed between bulls and steers even though bulls 
were no older and fed no longer than steers. In trial one, 60 
lb (P<.0001) more retail product was produced from bull 
carcasses than from carcasses of steers. Bull carcasses in 
trial two produced 30 lb (P<.006) more retail product than 
steer carcasses. When trials two and three were combined, 
bulls produced 27 lb (P<.008) more retail product than steer 
carcasses. These results on greater lean production are in 
agreement with Arthaud et al. (1969), Jacobs et al (1977a), 
Berry et al. (1978), and Landon et al. (1978). 
What this demonstrates is that bulls produce more of the 
lean product that consumers desire. When the industry accepts 
young bull beef for its leaner characteristics and acceptable 
eating qualities and rewards producers financially for this 
product, which they must do to facilitate the production of 
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the lean meat demanded by the consumer, young beef bulls will 
definitely have an advantage in the production of red meat 
over steers. 
To emphasize this point, consider that the meat packing 
industry has changed its carcass pricing system so that the 
carcass price paid to the producer is determined by the 
quantity of retail product produced and not by the present 
quality and yield grading system. Let the price received by 
the packer for the retail product be $2.37 per pound, which 
was the average price of retail Choice beef in the U.S. in 
1984-85 (Meatfacts, 1986). Consider a bull and steer, similar 
to the Simbrah crossbred cattle in trial one and treated as 
such, each yielding a 700 lb carcass. Based on the percentage 
of retail product values calculated in trial one, the bull 
would be expected to produce 529 lb of retail product worth 
$1254 to the packer. The steer carcass would generate an 
estimated 510 lb of retail product with a value of $1208. The 
bone and trim leftover from the conversion of the carcass to 
retail product is given a value of $.50 per pound. This 
estimated price was based on values of $.05/lb for bone, 
$.14/lb for tallow, $.46/lb for 50% lean trim, $.90/lb for 75% 
lean trim, $1.06/lb for 85% lean trim and $1.12/lb for 90% 
lean trim (National Provisioner, 1987). The estimated price 
given to the leftover bone and trim may be too high, but this 
seemed justifiable in view of a lack of specific documented 
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values. Another concern with this estimate is that the steer 
produces more of this product than the bull and should be 
given full credit for it. The leftover bone and trim from the 
bull carcass had an estimated value of $85.50 to the packer, 
while that from the steer carcass was worth an estimated $95. 
It should be noted that not all the leftover bone and trim is 
salvaged, some is lost during the different cutting procedures 
the carcass is subjected to, but for lack of a documentable 
value for this quantity, all bone and trim was considered 
recovered. The total estimated value of the bull carcass then 
would be $1340, with the steer carcass worth $1303, a 
difference of $37. 
Likewise, consider that two Angus cattle, one a bull the 
other a steer, fed and handled like those in trials two and 
three, both produce 700 lb carcasses. Using the percentage of 
retail product values calculated for trials two and three, the 
bull would give rise to an estimated 512 lb of retail product 
worth $1214. The steer carcass would be expected to produce 
494 lb of retail product with a value of $1171 to the packer. 
The leftover bone and trim values for the bull and steer would 
be $94 and $103, respectively. The total estimated carcass 
value for the bull would then be $1308, while the steer would 
be worth $1274, a difference of $34. 
The bull carcasses in each of these examples is worth 
nearly $5 per hundred weight more than the steer carcasses to 
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the packer on a retail product basis. This would facilitate 
the idea then that the packer should be willing to pay the 
producer upto $5 more per hundred weight of carcass for bulls 
over steers. 
If and when a change in the grading system developes a 
favorable market for the production of young bull beef, the 
quantity of red meat produced each year could be increased 
with the same number of bulls processed in place of steers. 
Gregory (1982), reviewing the work by Bidart (1970) and 
assuming that half of the beef production in the country is 
from steers having a period of concentrate feeding before 
processing, estimated that the potential for increased 
production of retail product weight from the same reproducing 
herd with the same feed resources is 19% if all males are left 
intact. Estimating that 8,196 mil pounds of retail product 
was produced by steers in 1985 (Meatfacts, 1986), an 
additional 1,557 mil pounds of retail product could have been 
produced if intact males were raised instead of steers. 
Viewing it in another way, it would have taken approximately 
2.9 mil less bulls than steers to produce the 8,196 mil pounds 
of retail product produced in 1985. 
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SUMMARY 
A three-year study was conducted in west central Iowa at 
the Western Iowa Research Center located near Castana. Spring 
born bull and steer calves were placed into a feedlot 
situation in November, 1982, October, 1983 and October, 1984. 
Cattle fed the first trial cattle were purchased from a ranch 
in Oklahoma and consisted of offspring from Simbrah bulls 
mated to crossbred Charolais, Angus and Hereford cows. Trials 
two and three consisted of Angus bulls and steers purchased 
from Summitcrest Farms, Freemont, Iowa. The average starting 
weights for the bulls were 642 lb, 511 lb and 546 lb while 
steer average starting weights 626 lb, 497 lb and 540 lb for 
trial one, two and three, respectively. All steers were 
implanted with Compudose. Six to eight head of cattle were 
allotted to 12 different lots by sex and weight. 
Each lot was approximately 109 feet long by 14 feet wide 
allowing about 191 sq ft of space per head. The north end of 
each lot was supplied shelter by an open-fronted concrete 
block shed covering a length of about 23 feet of the north end 
of each lot. Fenceline feed bunks were located at the south 
end of each lot supplying a minimum of two and three quarters 
feet of bunk space per head. 
Two dietary treatments were imposed within sex. The 
bulls and steers were fed once each morning. One diet (low 
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energy) consisted of whole plant corn silage and was 
supplemented with a protein, vitamin and mineral mixture to 
fulfill dietary requirements. The second diet (high energy) 
consisted of shelled corn grain, whole plant corn silage and 
the same protein, vitamin and mineral supplement fed with the 
low energy diet. This feeding plan resulted in three 
replications for diet within sex. Each lot of cattle was 
weighed at 28-day intervals. 
The feeding period was terminated for each trial in late 
May or June when the cattle were approximately 15 to 16 months 
old. The average end weight for all cattle was 1150 lb in 
trial one, 1100 lb in trial two and 1130 lb in trial three. 
The trials reached the termination point when the bulls 
and steers reached 16 to 17 months of age. At this age, the 
bulls palatability characteristics were still in the 
acceptable range and not much different than the steers. The 
cattle were then transported to Iowa Beef Packers (IBP), Inc. 
of Denison, Iowa for processing. The cattle were transported, 
processed and on the rail within a two hour period after being 
loaded at the Research Center. All cattle were sold on a 
weight and grade basis. Following a 24-hour overnight chill, 
carcass measurments were taken. Packing house determined hot 
carcass weights were recorded and yield and quality grades 
were obtained from the USDA grader. 
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The total cost of production per head was highest 
($732.53; P<.05) for the bulls compared to steers in trial 
one. Bulls and steers in all three trials fed the higher 
energy diet had a total cost of production greater than bulls 
and steers consuming the all corn silage diet (P<.05). 
In trials two and three, bulls had the lowest total feed 
cost per head. Trial two revealed a significant (P<.05) $6.00 
lower total feed cost per head for bulls as compared to 
steers. Grain fed bulls and steers had higher total feed . 
costs than silage fed bulls and steers in trial one (P<.05). 
However, in trials two and three steers fed grain cost more to 
feed per head than grain fed bulls (P<.05). 
Costs per pound of dry matter ranged from $.038-$.047 for 
the lower energy diet to $.049-$.057 for the higher energy 
diet. The cost per pound of dry matter between diets in each 
trial was significant (P<.0001). 
Steers in trials two and three were found to have a 
greater total dry matter intake per head (P<.05) than bulls. 
Trails two and three also revealed that grain fed steers 
consumed more total dry matter than grain fed bulls (P<.05). 
Feed cost per head per day by feeding period were higher 
for bulls in all but one period of trial one. Feed costs per 
head per day by period were generally greater for steers 
during the feeding periods of trials two and three. The 
steers in trial three cost $.024 more to feed per head per day 
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over the entire feeding period than did bulls (P<.05). The 
cattle fed the grain diet cost more to feed per day than 
silage fed animals in all trials (P<.0003). Trial three 
results indicated that grain fed steers cost the most to feed 
through all periods {P<.05), about $.036 more than grain fed 
bulls. 
Feed costs per pound of gain by feeding period were lower 
for bulls in almost every period in each trial. Bulls in 
trial one cost $.027 less over all for each pound of gain than 
their steer counterparts (P<.002). There was $.021 less feed 
cost per pound of gain over all of trial one favoring grain 
fed bulls over grain fed steers (P<.05). Silage fed bulls 
carried a $.032 (P<.05) lower feed cost per pound of gain than 
silage fed steers in the first trial. 
Actual carcass values were greater for steers in all 
trials, but only the $7.47/cwt difference in trial one was 
significant (P<.01). Breakeven values based on carcass price 
were significantly (P<.003) higher for steers over bulls by 
$5.22/cwt in the first trial and by $1.89/cwt in the third 
trial (P<.05). Estimates of actual live values were 
significantly greater (P<.01) for steers over bulls only in 
the first trial. Silage fed cattle in the second trial had a 
higher breakeven value (P<.007) and lower estimated actual 
live value (P<.05) than grain fed animals. 
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Breakeven prices favored the grain and silage fed bulls 
by more than $5.00/cwt over grain and silage fed steers in 
trial one (P<.05). The second trial results were different 
from the first, as breakeven prices favored the grain fed 
bulls and steers by more than $7.50/cwt over the silage fed 
steers and bulls (P<.05). 
Silage fed bulls in the first trial had a $7.54/cwt lower 
estimated actual live value than grain fed steers (P<.05), 
while in trial two, the silage fed bulls had an estimated 
actual live value that differed by more than $4.50/cwt from 
the other sex within diet means (P<.05). 
Actual total returns tended to favor steers in all three 
trials. Actual net returns tended to favor steers in the 
first two trials and bulls in trial three. However, the 
differences in actual total and net returns between the sexes 
were not significantly different. Diet effect was significant 
for actual total returns with grain fed cattle always having 
the highest value in trial one (P<.002), trial two {P<.0009) 
and trial three (P<.002). Actual total returns were greatest 
for grain fed bulls and steers by more than $70.00, $155.00 
and $100.00 per head over silage fed bulls and steers in 
trials one, two and three, respectively (P<.05). 
One might conclude from these experimental data that 
there is no statistical difference in net profit when 
producing bulls or steers under current pricing systems. 
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However, under pressure from consumers for a lean cut of meat, 
the beef industry will have to start paying more for a lean 
product to stimulate its production. This may come through 
the altering of the current grading system or through the 
development of a new method of pricing. The demand for lean 
beef may create a potential for production of beef from bulls 
when the consumer is educated about the possible composition 
and yield advantages that bulls have over steers. 
The chucks from bulls in trial three contained 6.4% more 
muscle and 4.5% less fat than chucks from steers (P<.0004). 
The silage diet produced chucks with 3.3% more muscle (P<.01) 
and 5.0% less fat (P<.0004) than the grain diet. Silage fed 
bull chucks had the highest percentage of muscle (P<.05). The 
grain fed bulls and silage fed steers were next highest and 
about equal in muscle percent. Grain fed steers had chucks 
with the lowest percentage of muscle (P<.05). 
The percentage of fat found in the chuck was greatest for 
grain fed steers with 22.4% followed by grain fed bulls and 
silage fed steers at approximately 18.0% and then the silage 
fed bulls at 12.9% fat (P<.05). Bull carcasses contained 
significantly higher percentages of retail product in trials 
one and two, and when trials two and three were combined. The 
differences existed even though bulls were of the same age and 
fed the same length of time as steers. In trials one and two 
60 lb (P<.0001) and 30 lb (P<.006) more retail product, 
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respectively, was produced by bulls over steers. When trials 
two amd three were combined, bulls produced 27 lb (P<.00 8) 
more retail product than steer carcasses. Bulls produced a 
greater quantity of the leaner type meat cuts that are being 
demanded by the consumer. When the beef packers change the 
pricing system of beef, which they must do to facilitate the 
production of lean meat desired by the consumer, bulls 
marketed before their palatability characteristics become 
unacceptable will have an advantage over equally treated 
steers in the production of red meat. 
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Appendix A: 
Dictionary of Thinking and Feeling Verbs 
Used in the Content Analysis of Verbal Samples, 
with Corresponding Mean Ratings^ 
Thinking Verbs^ 
account -1.6 
acknowledge -1.6 
adopt -0.8 
affirm -0.9 
agree -1.4 
analyze -3.3 
ask -1.1 
assess -2.3 
assume -1.1 
attend to -1.4 
attribute -0.8 
base -1.5 
bet -0.8 
calculate -3.5 
challenge -0.6 
choose -1.5 
classify -2.6 
compare -2.0 
comprehend -2.9 
concede -0.6 
conceive -0.9 
concentrate -3.1 
conclude -2.7 
consent -0.7 
consider -1.6 
contemplate -2.3 
contrast -1.6 
count -2.8 
create -0.8 
decide -2.5 
define -3.0 
design -1.5 
determine -2.0 
develop -1.6 
devise -2.3 
diagnose -2.5 
differ -1.0 
discover -0.7 
distinguish -1.3 
estimate -2.5 
^Mean ratings are based on subjects' evaluations of each verb 
on a 9-point Likert scale, ranging from -4 = totally thinking 
to +4 = totally feeling. 
2 Verbs with mean ratings significantly lower than the median 
value of 0 were classified as thinking verbs. 
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evaluate -2.7 
examine -2.7 
experiment -2.7 
figure -2.4 
find out -1.8 
focus -2.2 
foresee -1.1 
forget -1.0 
form -1.3 
generalize -1.5 
get -0.7 
grasp -1.1 
guarantee -1.6 
guess -0.9 
identify -2.4 
imply -0.8 
infer -1.4 
inquire -2.1 
intent -1.1 
interpret -2.0 
invent -2.4 
investigate -2.6 
judge -1.4 
justify -1.7 
know -2.4 
learn -2.6 
look for -0.8 
maintain -0.7 
measure -2.7 
memorize -2.9 
mind -1.5 
note -2.1 
notice -0.5 
observe -1.7 
permit -0.8 
picture -0.8 
place -1.0 
plan -2.6 
•qualify -1.4 
question -2.2 
rate -1.7 
rationalize -2.6 
realize -1.7 
reason -2.7 
recall -2.5 
recognize -1.6 
reconsider -1.7 
reflect -0.6 
rehearse -1.3 
remember -1.7 
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require -1.0 solve -3. 
review 1 to
 
to
 
specify -2. 
revise - l a  study -3. 
rule out 1 to
 
o
 
summarize -2. 
say -1.3 suppose -0. 
scheme -2.0 suspect -0. 
see -1.2 tell -1. 
select -1.6 think -3. 
settle -0.6 understand -0. 
simplify 
00 H
 
1 view -1. 
size up -1.3 wonder -0. 
Peeling Verbs^ 
abhor 1.5 blame 0.5 
ache 2.7 bother 1.6 
admire 1.8 care 2.9 
adore 2.6 cherish 2.6 
agonize 1.9 concern 1.8 
amaze 1.8 condemn 0.6 
anger 3.7 confuse 0.6 
anticipate 1.2 cope 1.3 
appreciate 1.3 covet 1.2 
arouse 2.9 crave 2.3 
attract 1.7 dare 1.0 
bear 0.5 delight in 2.4 
^Verbs with mean ratings significantly greater than the median 
value of 0 were classified as feeling verbs. 
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depress 2.9 
desire 2.9 
despair 2.5 
despise 2.6 
detest 2.2 
disappoint 2.7 
disapprove 0.9 
discourage 1.4 
discriminate 0.9 
disdain 0.9 
disgust 2.4 
dislike 2.5 
distrust 2.0 
doubt 1.2 
dread 2.3 
dream 1.4 
embarrass 3.2 
endure 1.2 
enjoy 3.0 
enlighten 0.8 
envy 2.9 
esteem 1.4 
excite 3.0 
fancy 1.5 
fantasize 1.5 
fascinate 1.4 
favor 1.4 
fear 3.1 
feel 3.7 
fret 1.7 
frighten 2.7 
frustrate 2.2 
grieve 3.0 
hate 3.6 
honor 1.5 
hope 2.7 
horrify 2.9 
hurt 2.7 
idolize 1.5 
ignore 0.5 
impress 1.5 
inspire 1.7 
like 2.7 
loathe 2.5 
love 3.6 
marvel 1.6 
mean 0.6 
miss 1.8 
mourn 3.1 
need 2.2 
139 
neglect 1.5 
obsess 1.7 
oppose 0.9 
pity 2.4 
please 1.9 
predict 0.5 
prize 0.7 
reconcile 1.1 
regret 1.6 
relax 2.7 
relieve 2.0 
rely 0.5 
resent 2.0 
respect 2.0 
revere 1.1 
satisfy 2.0 
sense 1.3 
soothe 2.1 
sorrow 3.1 
startle 2.6 
struggle 0.7 
suffer 2.8 
support 0.5 
surprise 2.8 
sympathize 2.5 
terrify 3.1 
thrill 
CM 
tolerate 1.0 
trouble 1.1 
trust 
CM 
upset 3.0 
value 1.4 
wallow in 1.4 
want 1.8 
wish 1.8 
worry 2.3 
worship 1.6 
yearn 2.7 
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Appendix B: 
Instructions for Eliciting Verbal Samples 
I would like you to talk to me for a few minutes about 
your life at the moment- the good things and the bad- what it 
is like for you. I am not only interested in what is 
happening, but I would also like to know what the experience 
has been like for you. How have you been responding to the 
things that are happening in your life? What have some of your 
thoughts and feeling been? 
Once you have started talking, I will be here listening 
to you, but I would rather not respond to you or answer any 
questions until a five minute period is over. If you should 
run out of things to say about one topic, you are free to 
switch subjects and talk about something else. This is your 
chance to talk about your experiences, and my chance to 
listen. Do you have any questions that you would like to ask 
now before we get started? 
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Appendix C: 
Example of a Scored Verbal Sample 
I have a boyfriend I've been going out with for about 
three years, and I really think that he has an alcohol 
problem. And it Cfrightens)me because we've talked about maybe 
getting married, and I can see the same thing happening that 
happened to a friend of mine who has an alcoholic husband. 
And she Tfeels)helpless. She doesn't know what to do, and 
evidently, Alanon, she said, wasn't exactly telling her to 
accept it, but more like she should try to be her own person. 
She Cwanted)to know how to help him and evidently she (feels) 
helpless about it. I didn't, I[wantedto be able to help her, 
but I didn't know what to do, and I don't know. I know it's 
hard cause, um, well anyway the whole thing was that it made 
me think about my boyfriend who's drinking probably, I don't 
know, four, five nights a week and getting drunk, which is 
terrible. The thing is with his alcoholism that really 
[bothers!me is he doesn't see it as a problem. He thinks 
drinking is fun and funny and the things he does when he's 
drunk are amusing and cool, and that kind of thing. And that 
(uDsetsJme a lot. And I think I'm really sensitive about it 
cause we have talked about getting married. I don't CyantJ to 
marry an alcoholic. And um, I don't drink a lot. I fjneanj I 
don't see anything wrong with someone getting drunk cause 
it's, even though it can be fun once a month or whatever, but 
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not five times a week. And that, itffrightens)me a lot that 
he does that. And I don't(want)to get into that kind of 
problem. 
I decided to talk to someone at Alanon once, and I told 
my boyfriend that I talked to him, and he said, "Man, it 
really (surprises) me that you did that." But he said, "OK, if I 
don't stop drinking now for like four days or whatever, I'll 
go in and talk to him. CTrust)me." Somehow he managed to do 
that, cause he didn't (want)to go in and talk to him. I don't 
know how he did it. But he really(sufferedJbad withdrawal 
symptoms. He was seeing, hallucinating and things. Like, 
he'd be(^reaminol and he'd wake up and couldn't tell reality 
from his dreams. And that just (frightened)the hell out of 
me. I remember once he woke up and looked at me and thought I 
was a, like a monster. I Cfelt3terrified. And I don't know 
what to do. I (jnean) I Clove) this guy very much, but he'd have 
to straighten that out. So I(wish)he'd try and straighten 
himself out, but he doesn't(want) to. It doesn't seem to 
concern him, and uh, I sure have to(yorry)about those things. 
Number of Thinking verbs 
Number of Feeling verbs 
Total number of words 
(underlined) 
(circled) 
= 19 
= 24 
= 480 
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Thinking score = I of Thinking verbs x 1000 = 39.6 
Total number of words 
Feeling score = » of Feeling verbs x 1000 = 50.0 
Total number of words 
Thinking/Feeling 
Preference score = Feeling score - Thinking score = +10.4 
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Appendix D: 
Counseling Style Videotape Transcripts 
"Cognitive" counseling style videotape 
Co: Well, Nan, why don't you tell me what it is that brings 
you to see me today. 
Cl: Well, urn, I guess it's, it's that things haven't been 
going too well lately. Well, maybe not even lately. 
It's been kind of a long time. Things just aren't going 
very good. 
Co: You've been thinking about things, and your conclusion is 
that they aren't right. 
Cl: Yeah, definitely. They're not right. I just, I don't 
know, I guess, and it's kind of bothering me a lot. 
Co: It sounds kind of heavy, like you're really dealing with 
something difficult. 
Cl: Yeah, it does feel kind of heavy. I don't know. 
Co: You don't know what you want to do. 
Cl: Yeah. My friends told me that, well, I've been talking 
to a couple of them, and maybe I should talk to a 
counselor person. But I've never done this before so 
it's, I don't know. . . . 
Co: It must be hard. 
Cl: Yeah, kind of scary. But I guess I don't have much to 
lose. Nothing's worked out so far, so. . . . 
Co: Maybe you think there's some, some help I can offer that 
might make a breakthrough. 
Cl: I guess I'm hoping so. At the same time, you don't 
really know me. I'm kind of a stranger, and so, I don't 
know how that all works out either. 
Co: Maybe there's some, maybe there's some value in having 
somebody with a new perspective- someone other than your 
close friends. 
Cl: Yeah, I guess I never thought of that. Yeah, well, like 
I said, I'm. . . I decided to come cause I figure I 
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didn't have much to lose anyway, so i£ it'll help. . . I 
don't know, it just seems like anymore, all my husband 
and I do is just fight. Lately they've been getting 
pretty bad again. Boy, I don't know. 
Co: The way you look at it is, it's getting more than you 
want to handle. More than you want to deal with. 
CI: Yeah, I keep thinking it's going to get better, but it 
never has. Or it never does for very long. Sometimes it 
gets better for a little while and then, I don't know, we 
just get right back into it. 
Co: I think I know what you mean. Sometimes it gets better 
and you get to feeling better. And then when you're 
feeling better, it gets bad. You think, "I can't keep on 
doing this." 
CI: Boy, I'll say. The last time, I mean, we had that fight, 
1 just, I just felt like I couldn't go through that 
again. And I know I said that to myself before, but I've 
always somehow been able to try something else, and hope 
that that would work, but it just hasn't. 
Co: So you just don't know what to do- how to evaluate the 
situation. Like there is no freedom. 
CI: Yeah, I just sort of feel so stuck. Cause it doesn't get 
any better, and it just keeps happening over and over 
again. I don't know. I just don't think I can take much 
more. I'm just tired of him getting angry, and tired of 
him yelling, and tired of him. . . hurting me, I guess. 
Co: It's just that there are not, from the way you see it 
there are just no choices for you. You don't have any, 
anything that you can do about it. 
CI: It just doesn't seem so, I guess. I just find myself 
worrying about the kids, and they're pretty young and 
they really need me. And so I just feel like I have to 
stay there and take it, for better or for worse, I guess. 
Co: So, as far as you've analyzed the situation, you just 
kind of conclude that there's, there's nothing to do but 
stay. 
CI: That's what it feels like. I just. . . my friends say, 
"You've got to get out of there. You've just got to get 
out of there. You shouldn't take that. You shouldn't 
have to take that." Well, I know that is true, but I, 
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there's no place I can go. I mean, I need him for 
financial reasons, you know, I just, I just want to 
figure out. . . . 
Co: So one thing you can think of is to get out. 
CI: I've thought of that so many times. And this last time I 
just wanted to, right in the middle of it, just grab my 
kids and run. I just, boy, I really wanted to do that. 
Co: It roust be a real destructive situation. Really, really 
demoralizing to be stuck in that. 
CI: Yeah. 
Co: You don't see any other things that you can, any other 
actions that you can take. 
Cl: Mot, not many, and I just, you know, I just feel like I 
want to leave, cause he makes me so mad, and I'm so tired 
of it. And I don't think he's ever going to change 
anymore. I just, I just don't believe him anymore, 
anyway. 
Co: You've just come to the conclusion that, that change is 
not possible. 
Cl: I don't think so. I just, at least I don't know what 
else to try. And I want to go, but it's not just me. 
It's, you know, me and my three kids. And my. . . . 
Co: There's no way that you can figure out. Like, like you, 
you're just stuck in the situation. I don't, I don't 
know that you need to feel stuck. There are ways to, to 
deal with things that seem impossible. It takes a 
little, a little bit of analysis and some creative 
thinking. But there are often things that you can do. 
Let's think about some other alternatives. 
Cl: Well, it just seems like if I stay, which I've obviously 
been doing, it just keeps happening over and over again, 
and I have to keep taking it. And if I go, I just, I 
just don't know what, I don't know where I'm going to 
go. I don't know how I could find a place for not only 
myself, but the kids. 
Co: Well now, just, let's look at, where is there to go? 
Let's look at that possibility. 
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Cl: I've thought about, you know, going to my folks, but I 
don't know. They, I'm just so sure that they're going 
to, they're going to think I'm crazy for leaving. 
Because I, because they've told me before, you know, "You 
better hang onto your roan, cause you don't have any way 
to make a living." 
Co: Uh-hum. So, one thing you could do, trying to, to go 
back to your folks, has a disadvantage of what they might 
think about you. 
CI: Yeah, I mean, I, I know that, maybe they wouldn't admit 
it, but I think I know they would, they would feel it was 
pretty dumb for leaving. I don't, I don't think that 
they'd turn me away, I mean, if I just suddenly appeared 
with the kids. Because I know, you know, they care about 
me and all that, but. . . . 
Co: So on the one hand, you wouldn't want them to think 
you're dumb, but you know they care. 
CI: Yeah, they'd have a pretty hard time understanding my 
reasons. I don't know if I could ever convince them that 
I had to go. 
Co: You think you have to convince them? 
CI: I guess I do. 
Co: Aren't they able to tolerate some uncertainty about 
what's going on. . . just stand with you? They might be. 
I wouldn't, wouldn't throw away that possibility. At 
least I wouldn't throw it away right away. Well, besides 
uh, besides asking the folks to put you up, do you have 
any other ideas about what people do in this situation? 
CI: I suppose if it's not family, it's friends. 
Co; Uh-huh. 
CI: I've got a couple of real good friends, you know. And 
they've said, you know, if you need some help, let me 
know. But. . . . 
Co: Tell me why you wouldn't want to accept their help. 
CI: And um, boy, I don't know. My friends would open the door 
and see us all standing there. They might just close the 
door and say, "Call me." 
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Co: Sort o£ seems like that if, if you just showed up without 
any advance warning, if you didn't talk it over with them 
first, they might, they might slam the door, and that 
would be, that would be the ultimate. 
CI: Yeah. I think they'd be really shocked. And I guess. . 
Co: You don't believe that you could prepare them in any way? 
CI: I guess I didn't think about that because I never know 
when these fights are going to occur, so it's kind of 
like I never know when I might need them. 
Co: Uh-huh. It would be hard to, to make clear to your 
friends. They probably know already, but it would be 
hard to make it real evident how much trouble you're 
having. 
CI: Yeah, I think, I think two of my friends kind of know 
anyway, cause they're the ones who keep saying, "You've 
got to get out of that situation." 
Co: So they might be mentally prepared for a kind of approach 
for uh, just talking to them about maybe you're going to 
need their help. 
Cl: You mean ahead of time? 
Co : Uh-huh. 
Cl: Like before I know there is a fight. . . . 
Co: You could kind of generate up a little plan. 
Cl: Well, that way they wouldn't be surprised. Maybe then 
they could just tell me If they thought it was going to 
work or not. 
Co; And you'd know whether they'd be open to you or not. 
Cl: Yeah. 
Co: There might be a lot of, a lot of reassurance in knowing. 
. . . are there other things that you've heard of, or you 
think might be workable besides,calling your friends? 
Cl: There is one more thing about my friends, I guess, that 
kind of bothers me. Uh, and that is, you know, so far I 
think that they see me handling the situation myself. 
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And uni/ being able to be strong, and just figure it out. 
And I guess if I, if I can't do that, then I really don't 
know, you know, what they're going to think. 
Co: You wouldn't want to suffer that loss of confidence or 
esteem that they have for your capacity to deal with 
things. 
CI: Yeah, I know they always see me as always being able to 
handle it, as rough as I think they know it is. And then 
I'd be saying, "I give up" or something. 
Co: Well, I wonder if they wouldn't think you were smarter 
for finally coming to grips with the situation. Maybe 
you're a more competent person over taking some steps, 
than in staying in there and repeatedly getting, getting 
abused. 
CI: I hadn't thought of that either. 
Co: It's something to consider. 
Cl: Cause they are the ones that have been telling me, 
"Nobody can take that, and you shouldn't take it." 
Co: So maybe they might think that you are smarter for taking 
some action. 
Cl: Hm, yeah. One of those friends, I know, has a, has a 
sister with a friend, but this is in another city- cause 
she was telling me about her, and her husband beating her 
up all the time. She went to a shelter house, I think it 
was called, for people. But I really didn't know, 1 
don't know much about that. 
Co: That's kind of a friend of a friend, and even another 
city. I guess you don't know whether that's possible for 
you. 
Cl: I don't. And this other person didn't have any kids, 
either. So it's probably much easier. 
Co: Maybe they only take people without kids. 
Cl: Yeah, that would be easier. 
Co: That's, that doesn't strike me as a very, as a very smart 
piece of reasoning, that you've Just, you're just working 
yourself right out of that alternative, right out of that 
possibility with a bunch of assumptions. How can, how 
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can you find out if there's something available like that 
here? 
CI: I don't know. Do they put those things in the phone 
book? 
Co: I don't know. Maybe they do. Have to look it up. 
CI: Yeah. Cause I know my friend's friend said that they 
keep the places secret, just so her husband wouldn't find 
it. So I don't even know if it's. . . . 
Co: So you could, you could guess that you won't find it in 
the phone book. There must be someplace where that kind 
of information is available. 
CI: I don't know. . . maybe. . . I had to go to the hospital 
not too long ago, after one o£ our fights. Um, I 
remember the nurses there saying that if I wanted to 
talk, wanted some help, that uh, that they had some 
pamphlets, but I don't know what they were about. 
Co: Really, somebody knows! So you do know something. You 
know enough to get started, sounds like, on even another 
alternative. You've got folks, and you've got friends, 
and you've got a source for information to find out if 
there is a shelter. 
Cl: Cause that was in the emergency room. I suppose I could 
call them, and I wouldn't even have to tell them who I 
was. 
Co: I bet you could do that, uh-huh. 
Cl: And then just ask them if they know of such a place. 
Co: Uh-huh. 
Cl: I don't know. I suppose if they don't advertise it I'm 
not going to see it without checking! 
Co: Ultimately, I'm sure you can find out. 
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"Affective" counseling style videotape 
Co: Well, Nan, why don't you tell me what it is that brings 
you to see me. 
CI: Well, uh, I guess I just haven't been feeling very good 
about myself lately. I don't know. Feeling kind o£ 
down, I guess, for awhile. I guess it's been quite a 
long while now that I think about it. I've got a, I've 
got some friends that I've talked with a little bit, 
about this, but I don't know. They don't seem to, that 
doesn't seem to make much of a difference. I guess I 
don't seem to feel any better. My real good friend said 
to me the other day, you know, maybe you should go see 
one of those counselor people. And at first I thought, 
oh, I don't want to do that. But, uh, the more I thought 
about it, I decided that, things aren't getting any 
better. Probably nothing to lose, but I don't know. 
Co: Kind of frightening though, to try to confront some 
problem that's going on. Not sure how it will come out. 
CI: Yeah, I'll say. It's kind of scary. I mean I'm not sure 
what to say. 
Co: I can see how scary it is. I can see how you're real 
tensed up. 
CI: I don't know. I guess I am. I know you're a stranger, 
and I know you don't know anything about me. 
Co: You're not sure you can trust a stranger. 
CI: Yeah. But, I don't know. I've been feeling pretty bad 
for a pretty long time, I guess. So I guess I've got 
nothing to lose. 
Co: Have to take the plunge. Tell me about what's making you 
not feel good about yourself. 
CI: Well, um, I don't know, it just seems like things aren't 
going right. . . with my husband, I guess. We seem to 
get into an awful lot of arguments. Too many, I think. 
Co: Enough that it's upsetting you. 
CI: Yeah, I just. . . and when we're having a really bad one, 
I think, well, it can't get any worse, you know, that's 
the worst it will get. And then, somehow, in a couple of 
weeks, it happens all over again, and it's worse than I 
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thought. 
Co: And you just, you just get surprised each time, that 
there can be something worse than there was before. 
CI: Yeah. I keep thinking it's going to get better. You 
know, it feels like, when it's over with, like we got it 
out of our systems, and then, you know. . . . and I feel, 
I don't know, I feel really worried before, when I know 
he's getting in that mood to argue, cause I don't know 
what's going to happen. And then once it's over with, I 
feel relieved because I think that that's it, you know, 
this won't happen again. And then it does. 
Co: It must be a real disappointment to you, to realize this 
is what's happening. 
CI: Yeah. I guess I never thought about that before. It's 
disappointing because I get my hopes up, that it won't 
happen again. And I feel close to him, you know, when we 
make up. And then it comes, I just. . . oh, I just. . . 
Co: It sounds like you almost want to give up. 
CI: Yeah, I just get. . . I just get so frustrated because I 
don't know how to stop it, and I just feel so angry, that 
we have to get into it all over again. 
Co: You feel like you ought to be able to stop it, and so 
it's just all the more disappointment, all the more 
frustration, all the more anger. 
CI: Yeah, and each time it feels worse. You know, I just get 
really fed up. And then, and then when it's all over 
with, you know, he says he's sorry, you know, and it'll 
never happen again, and, you know, I'm usually crying 
cause, because it hurts. And urn, then he goes out and 
buys me flowers and, I think, "Well, I really, I really 
think it'll be OK this time." 
Co: I hear an emotional roller coaster- up and down, up and 
down. 
CI: Uh-huh. 
Co: You're telling me that's not what you want. 
CI: Yeah, It just feels really crazy, I guess. It just takes 
so much out of me and I don't know, I don't even know 
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what I feel for him anymore. Sometimes when he gets mad 
and we fight, you know, and he hits me, I just think that 
I can't take this anymore. It feels so bad and I just, I 
feel so mad at him for doing this. And then when it's 
all over it feels so good because he's real loving and, 
uh, you know, most of the time, and I don't want you to 
get the idea that he, that he, that he's a really bad 
guy, because most of the time I'm thinking that he really 
cares about me, and I feel close to him, and, it's just 
when he gets mad and we get into these arguments that. 
Co: It's just not consistent with your picture of him. You 
love him at one time, and then unexpectedly you, uh, 
you're angry. 
CI: Yeah, I just, at those times it just feels like he's 
beating up on me for no good reason. And my friends say, 
"Why do you take that?" you know, "Just get out of that 
situation." But that's so scary to think about. I mean, 
we've been married ten, almost eleven years, and, I can't 
imagine what it would be like not to be with him. 
Because I, I love him. He just makes me real angry when 
he gets mad like that. 
Co: There are times when you just want to get out. There are 
times when you want to leave the situation. 
Cl: Yeah. 
Co: But, but that's too frightening. 
Cl: Yeah, cause I don't know where I'd go. 
Co: You're afraid you'd just disappear or something, that 
you'd just dry up and shrivel away. 
Cl: Yeah, it's like my life is so, is so much being with him 
and our kids that, uh, you know, if I left, I just. . . I 
don't know where I'd be. I don't know where I'd go. I 
don't know. I just feel so, scary. 
Co: I hear a real lost feeling. A real lost idea. 
Cl: Yeah, I guess I. . . . the idea I had when we got married 
is that this was just going to be forever, you know. And 
that's, that's what, that's what marriage is for me. You 
know, for better or for worse. And right now it feels 
for worse, I guess. 
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Co: So, now you have new feelings that you never expected to 
have. 
CI: Yeah, I feel like I want to run away again. 
Co: Don't know how to deal with those. . . . 
CI: I feel like I should stay there, cause that was my 
commitment, you know. And I feel like a traitor. But I 
don't know. I mean I get so angry each time it happens, 
and it seems every time it happens it gets worse, that I 
just don't know how I can take that either. 
Co: To protect yourself by getting out, you say it would be 
like being a traitor. 
CI ; It feels like I'd be giving up on him and us and the 
k ids. 
Co: You don't want to give up on him. 
CI: Well, not really, cause I, you know, he's really an OK 
guy. I mean, I, I have a lot of feelings for him. You 
know, it's like I said, when he's not angry, and we're 
not fighting, he can be so loving. And I really miss, I 
guess I'd really miss that, if we weren't together. 
Co: That would be hard to give up. 
CI: Yeah, and I mean, there I'd be, you know. If I left I'd 
try to take the kids with me, and um, I guess I would 
feel like I was depriving them of their father, and, and 
the closeness that they have, too. 
Co: Uh-huh. And so you'd turn into a bad person relative to 
your kids, too, if you started taking better care of the 
situation. 
CI: Yeah, I guess so. 
Co: It must be a really terrible dilemma for you. You must 
feel stopped. No answers, no place to go. 
CI: I feel caught, I guess. I feel trapped. I feel like I'm 
going to be damned if I do and damned if I don't. Cause 
my friends are saying, "Get out.of that situation. You 
don't deserve that. It's horrible." And I say, "Yeah, 
well that's easier said than done." Because, um, I don't 
know where I'm going to go, and I'm going to be all 
alone, and I don't know how I'm going to take care of 
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myself, much less the kids too. I really, I need him 
around for a lot of things, I mean, I don't need him for, 
for beating up on me, but all the other times, you know, 
are pretty good. 
Co: You feel like he does give you a lot of, a lot of support 
to carry out your role as a mother and a wife. 
CI: Yeah, he's pretty good about that, but. . . I feel like I 
can be a pretty good mother. You know, he brings home 
the paycheck. 
Co: That just has to complicate what you experience further. 
He is really good to you in certain ways, and then when 
he gets abusive, you get impulses which just don't fit. 
CI: Yeah, I just. . . . 
Co: I guess you get a lot of guilty feelings for thinking, 
"I've got to get out of this." 
CI: Yeah, I keep feeling that urge to just get up and run, 
and escape, and get away, and then it's like I'm not 
being fair- to him or the kids. And I don't know what's 
fair to myself anymore. 
Co: Kind of lost your sense of how you ought to be able to 
treat yourself. 
CI: Yeah, once again, my friends keep saying, you know, 
"You've got to get out. You owe that to yourself." Yeah, 
well what about the kids. Maybe being fair to myself is 
getting out, but is that being fair to them? 
Co: I can just sense the confusion, and the, the angry 
feelings and the sense of helplessness in your voice in 
the way you describe things. It must be a really, really 
hard situation for you. 
CI: I just feel like I've lost all of my energy. It's like 
sometimes when we have those fights, I don't even care. 
I'm so tired of going through it over and over and over 
again. And then he makes these promises. And it, 
sometimes it just seems like such a joke. And I just, I 
don't know if I have the strength to keep fighting back. 
Nor do I have the strength to leave, because I just. . . 
Co: You're so tired. You so much want to do something, and 
you just don't have the energy to do it. 
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Cl: Uh-huh. I feel so lost, cause there doesn't seem to be 
an answer to stay. And right now, leaving doesn't seem 
like and answer either cause that just, that just 
overwhelms me. And to even just pack up the kids and get 
out, then it's the question of where to go, the question 
of money, you know, and, 
Co: You just feel like it's Impossible. 
CI: I've depended on him for that. And you know, my parents, 
to go to them would just be devastating. I mean, they 
would just, they'd probably be mad at me for leaving 
hiK. You know, "Are you crazy or something?" 
Co: You don't feel like you can get any support from anybody 
anywhere. 
CI: No, maybe a few friends, but then, I can't, I can't go to 
them and say, well, "Here I am. You told me to leave, 
now take care of me." I mean, that just. . . . 
Co: That would be really hard. 
Cl: Talk about feeling guilty. That would, I don't know if I 
could do that to them. Cause I really, I really need 
them because if I don't have them, who will I have? 
Co: So even if you felt like your friends are saying the 
truth, you feel like you might upset your relationship 
with them if you followed through on what their advice 
is. 
Cl: I, I guess I'd have to rely on them somehow, and that 
bothers me a lot. 
Co: That's not your style. 
Cl: Yeah, I feel like I can take care of myself, but boy, 
thinking about leaving sure makes me wonder. 
Co: That would change things completely. 
Cl: Cause I don't have a college education, and urn, I just 
don't know what to do. 
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Appendix B: 
Counseling Style Evaluation Form: Pilot Study 
For each of the following questions, evaluate the 
counseling style portrayed on the film you have just watched 
by placing an "X" in one of the spaces provided along each of 
the continuums below. (Place the marks between the vertical 
lines.) Spaces on the left-hand side of each continuum 
generally indicate low levels of the dimension in question, 
while spaces on the right-hand side are indicative of high 
levels of the dimension being assessed. Take a moment to read 
through each of the items before responding. 
1. How much emphasis did the counselor place on dealing with 
the client's inner feelings smotiong? 
Little emphasis Great emphasis 
on feelings I I I I I I I I on feelings 
and emotions and emotions 
2. How much emphasis did the counselor place on dealing with 
the client's cognitive thought processes (logical or 
rational thinking?) 
Little emphasis Great emphasis 
on cognitive I I I I I I I I on cognitive 
thought thought 
processes processes 
3. How professional was the counselor in this film? 
Unprofessional I I I I I I I I Professional 
4. How supportive was the counselor in this film? 
Nonsupportive I I I I I I I » Supportive 
5. How friendly was the counselor in this film? 
Unfriendly I I I I I I I I Friendly 
6. How accepting was the counselor in this film? 
Unaccepting I I I I I I I I Accepting 
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7. How sincere (genuine) was the counselor in this film? 
Insincere I I I I I I I I Sincere 
8. How realistic was the counselor in this film? 
Unrealistic I I I I I I I I Realistic 
9. How confusing was the counselor in this film? 
Not confusing I I I I I I I I Confusing 
10. How threatening was the counselor in this film? 
Not threatening I I I I I I I I Threatening 
11. How insightful (understanding of the client's problem) 
was the counselor in this film? 
Lacking insight I I I I I I I I Insightful 
12. How active (involved in the counseling process) was the 
counselor in this film? 
Inactive I I I I I I I I Active 
13. How much concern did the counselor show for the client in 
this film? 
Little concern I I I I I I I I Much concern 
14. If you had a personal problem that you wanted to talk to 
someone about, would you like to work with this 
counselor? 
No I I I I I I I I Yes 
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Appendix F: 
Evaluation of the Counseling Style Videotapes: Pilot Study 
Summary Statistics 
Mean rating: Mean Rating: Treatment Inter-
Cognitive Affective effect action 
videotape videotape (Style) (Style x 
Sequence) 
Dimension of 
evaluation fcl H E E 
Emphasis on 
feelings 5.38 6.66 7.33** 9.28** 
Emphasis on 
thoughts 7.23 5.64 20.82** 6.67* 
Professional 6.44 6.17 1.89 26.70** 
Supportive 6.36 6.00 1.61 
* 
7.91 
Friendly 6.26 6.23 0.18 11.56** 
Accepting 6.77 6.98 0.25 2.40 
Sincere 6.68 6.51 1.23 21.21** 
Realistic 6.81 5.96 8.12** 18.12** 
Confusing 3.30 3.34 0.27 13.26** 
Threatening 2.81 2.32 2.16 0.87 
Insightful 6.41 5.89 1.82 6.14* 
Active 5.81 5.23 
# 
4.48 56.25** 
Concerned 5.98 5.83 1.04 33.24** 
Like to 
work with 5.36 4.65 4.00 31.52** 
1 A Hr 
Degrees of freedom = 1,45. e. < .05. e. < .01. 
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Appendix G: 
Evaluation of Drs. Ellis and Rogers: Pilot Study 
Summary Statistics 
Mean rating: Mean Rating: Treatment Inter-
Cognitive Affective effect action 
film film (Style) (Style x 
(Ellis) (Rogers) Sequence) 
Dimension of . . 
evaluation tt E E. 
Emphasis on 
feelings 5.56 6.33 1.45 0.76 
Emphasis on 
thoughts 6,95 5.93 4.50* 0.71 
Professional 6.67 5.51 6.24* 0.32 
Supportive 5.42 5.51 0.01 1.09 
Friendly 4.91 7.42 25.26** 0.24 
Accepting 5.21 6.95 10.44** 0.18 
Sincere 6.23 6.93 2.20 0.51 
Realistic 6.86 6.11 3.86 0.73 
Confusing 4.58 4.77 0.27 5.42* 
Threatening 4.63 1.91 
** 
44.84 0.39 
Insightful 6.63 5.67 2.89 0.01 
Active 7.70 4.21 65.31** 0.06 
Concerned 5.63 5.65 0.00 0.01 
Like to 
work with 5.16 4.34v 1.40 2.69 
1 *  * t  
Degrees of freedom = 1,41. R < .05. g. < .01. 
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Appendix H: 
Counseling Style Evaluation Form 
For each of the following questions, evaluate the 
counseling style portrayed in the videotape you have just 
watched by placing an "X" in one of the spaces provided along 
each of the continuums below. Spaces on the left-hand side of 
each continuum generally indicate low levels of the dimension 
in question, while spaces on the right-hand side are 
indicative of high levels of the dimensions being assessed. 
Take a moment to read through each of the items before 
responding. 
1. How much emphasis did the counselor place on dealing with 
the client's inner feelings and emotions? 
Little emphasis Great emphasis 
on feelings I I I I I I I I on feelings 
and emotions and emotions 
2. How much emphasis did the counselor place on dealing with 
the client's cognitive thought processes (logical or 
rational thinking?) 
Little emphasis Great emphasis 
on cognitive on cognitive 
thought I I I I I I I I thought 
processes processes 
3. How professional was the counselor in the film? 
Unprofessional I I I I I I I I Professional 
4. How sincere (genuine) was the counselor in this film? 
Insincere I I I I I I I I Sincere 
5. How supportive was the counselor in this film? 
Nonsupportive I I I I I I I I Supportive 
6. How insightful (understanding of the client's problem) 
was the counselor in this film? 
Lacking insight I I I I I I I I Insightful 
7. How helpful was the counselor in this film? 
Not helpful I I I I I I I I Helpful 
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8. If you had a personal problem that you wanted to talk to 
a counselor about, would you like to work with this 
counselor? 
No I I I I I I I I Yes 
9. If you had a personal problem that you wanted to talk to 
a counselor about, do you believe this counselor would be 
able to help you? 
No I I I I I I I I Yes 
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Appendix I : 
Comparative Evaluation Form 
Indicate your impressions of counseling style "A" and 
counseling style "B" by placing an *'X" in one of the spaces 
provided on each of the lines below. Spaces on the far left-
hand side of each line indicate a strong preference for 
counseling style "A," whereas spaces on the far right-hand 
side of each line indicate a strong preference for counseling 
style "B." More neutral preferences, or nearly equal liking 
may be expressed by placing a mark closer to the center of 
each line. 
1. Which counseling style did you prefer most overall? 
Style A I I I I I I I Style B 
In a brief paragraph, please explain the reason(s) for 
your preference. (What things did you particularly like 
or dislike about either style of counseling?) 
2. Which counseling style did you consider to be most 
professional? 
Style A I I I I I I I Style B 
3. Which counseling style do you believe was most helpful to 
this client? 
Style A I I I I I I I Style B 
4. If you had a personal problem that you wanted to talk to 
a counselor about, which of the counseling styles would 
you most eniov working with? 
Style A I I I I I I I Style B 
5. If you had a personal problem that you wanted to talk to 
a counselor about, which of the counseling styles do you 
believe would be most able to help you? (In other words, 
which counseling style do you think would be best for 
you? ) 
Style A I I I I I I I Style B 
